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SEVEN OUT OF EVERY TEN MOTOR CARS BUILT TODAY 
ARE EQUIPPED WITH AC SPARK P LU G S...B E C A U S E THEY 

A R E Je#&7" SPARK PLUGS 




Y''' 



THE QUALITY 



You may have to "shop around" for some things 
you buy; but it's very easy to choose the right spark 
plug if you follow the judgment of those who know 
spark plugs best— motor car manufacturers. 

Their tests prove ACs so much better, as well as so 
much more economical, that AC spark plugs are used 
in seven out of every ten new cars and trucks built 
today. 

ACs owe their leadership to these five patented fea- 
tures: (1) one-piece heat-sealed construction; (2) ex- 
clusive AC insulator combining great heat-resisting 
qualities with mechanical strength; (3) welded side- 




SPARK PLUG 



electrode; (4) unglazed insulator tip; (5) Isovolt 
electrodes. Technical features, of course — but 
vitally important. Your dealer will gladly explain how 
much they contribute to better engine performance. 

You may be surprised to learn that there is no price 
premium on these finer plugs. For AC — the quality 
spark plug — retails at the lowest price, of any factory- 
approved plug — 60c (75c in Canada). 

It pays to install new spark plugs every 10,000 miles 
— because worn plugs waste one gallon of gasoline 
in every ten, and waste power and performance, too. 

AC SPARK PLUG CO. 
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FROM THE BOTTOM UP! 



A CERTIFIED INTERVIEW WITH ROBERT RICE, GAS 
STATION MANAGER, 59 ALGER AVE., DETROIT, MICH. 





"Vol' SOON LEARN which cars arc 'oil hofts' on this 
job — and I found Plymouth Is NOT among them." 



"LOOK at Plymouth from under- 
neath. You'll see It's solidly built." 




"NATURALLY, we WANTi:i> a ilood-lookiwl car on our honeymoon. I wanted a safe one, 
too . . . and one experience with Plymouth convinced me it's the safest low-priced car made!" 



Standard Models: 2-door sedan 8465;4-door 
sedaii $510; rumble coupe 8185; business 
coupe 8445. Dc Luxe Models: 2-door sedan 
8525; 4-door sedau 8575; conv. coupe 8595; 



rumble coupe $545; business coupe $495. 
Floating Power engine mountings, hydrau- 
lic brakes, safety-steel bodies standard. All 
prices F.O.B. factory,and subject to change. 



NEW PLYMOUTH SIX^ 

FLOATING POWER • SAFETY-STEEL BODY • HYDRAULIC BRAKES 



"...and now I'm driving 
my THIRD Plymouth" 

IF YOU SAW a hundred cars a day 
— talked to all the owners — "got 
out and got under" as often as Bob 
Rice does — you'd know "all three" 
low-priced cars pretty well. 

So the important thing in this 
story is this: Bob Rice's present 
Plymouth is his third. 

Plymouth's solid foundation — a 
rigid-X double-drop frame — was 
one thing that sold him. Heat-resist- 
ing valve inserts that let you go 
30,000 miles without valve grinding 
was another. 

But the biggest thing, perhaps, 
was an accident. 

Two cars crashed — and both hit 
Rice in his Plymouth. His car went 
completely over — but neither he 
nor Mrs. Rice were scratched. Not 
even a pane of glass was broken! 

You can't sell him anything but 
a safety-steel body after that! 
• . • 

BOB RICE calls Plymouth a "young 
people's automobile" . . . because 
Floating Power engine mountings, 
safety-steel body and hydraulic 
brakes make it modern. 

"Look at all three" low-priced 
cars — ride in them — compare the 
way they're built — and you can buy 
as soundly as Bob Rice did. 
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How a man of 40 can retire 
15 years from today 



IT makes no difference if your carefully laid plans for 
saving have been upset by the depression. It makes 
no difference if you are worth half as much today as you 
were in 1929. 

Now, by following a simple, definite Retirement Income 
Plan, you can arrange to quit work forever fifteen years 



from today with a monthly income guaranteed to you for life. 

Not only that, but if something should happen to you be- 
fore that time, we would pay your wife a monthly income 
as long as she lived. Or if you should be disabled, and were 
unable to continue your payments, we would make them 
for you and pay you a disability income besides ! 



$250 a Month beginning at age 55 



Suppose you decide that you want to be 
able to retire on $250 a month beginning at 
age 55. Here is what you get: 

1. A check for $250 when you reach 55 
and a check for $250 every month there- 
after as long as you live. 

2. A life income for your wife if you die 
before retirement age. 

!!• A monthly disability income for your- 
self if before age 55 serious illness or ac- 
cident stops your earning power for good. 

It sounds too good tobetrue.But it isn't. 
There are no "catches" in it, for the Plan 



is guaranteed by an 82-year-old company 
with $600,000,000 insurance in force. If you 
are in good physical trim, and are willing 
to lay aside a modest portion of your in- 
come every month, you can have freedom 
from money worries and you can have all 
the joys of recreation or travel when the 
time comes at which every man wants 
them most. 

The Plan is not limited to men of 40. 
You may be older or younger. The income 
is not limited to $250 a month. It can be 
more or less. And you can retire at any of 
the following ages you wish : 55, 60, 65, or 70. 




How much does it cost? When we know 
your exact age, we shall be glad to tell you. 
In the long run, the Plan will probably 
cost nothing, because, in most cases, every 
cent and more comes back to you at re- 
tirement age. 

Write your date of birth in the coupon 
below and mail it today. You will receive, 
without cost or obligation, a copy of the 
interesting illustrated booklet shown at 
the left. It tells all about the new Phoenix 
Mutual Retirement Income Plan. Send for 
your copy of the booklet now. The coupon 
is for your convenience. 

Copyright 101?, P. M. 1.. I. Co. 



Phoenix Mutual. Life Insurance Co. 
819 Elm St., Hartford, Conn. 

Send me by mail, without obligation, 
your new book deacribingTH*. Phoenix 
Mutual Retirement Income Plan. 
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AFLY/NG START 



TO SUCCESS 
IN AVIATION! 




With the 
Greatest Guide Book 
Ever Published 

THE AVIATION MANUAL 

This book will save months of time and hundreds 
of dollars by giving you a thorough ground train- 
ing in Aviation. You need it whether you're 
going to be a pilot, mechanic, radio operator, 
salesman or executive. The Aviation Manual, 
with its 700 pages and 250 diagrams and illus- 
trations, covers the whole field so expertly that 
it will always be a reliable reference book — even 
long after you've finished your preliminary work! 

LOOK AT THIS 
LIST OF 24 FULL 
CHAPTERS 

all by leading 
authorities 

All Covered in Fullest Detail 

Opportunities in Aviation — The Business of Fly- 
ing — License Requirements — Qualifications for 
Flying — Training To Be an Aviator — Your 
Background of Knowledge — Aviation Schools 
and Flying Clubs — How to Get the Most Out Of 
a Flying Course — Your First Outfit — Standard 
Airplanes, Seaplanes, and Amphibians — The 
Construction of Planes — Power Plants — The 
Manufacture of Engines — Instruments — Elemen- 
tary Airplane Design — Materials and Their 
Properties — Wings and "Props'' — Wind and 
Weather — How a Pilot Inspects His Plane — 
Learning to Fly — Advanced Flying — Laying an 
Air Course — Air Traffic— The Laws of Aviation. 
The Aviation Manual is edited by Lieut. Com- 
mander John \V. Iseman, U. S. X. R. He has 
over 5.000 flying hours to his credit, and is now 
commanding officer of squadron VX3rd of the 
U. S. Naval Reserve. Many of his former stu- 
dent officers are now holding important positions 
in the Aviation industry as pilots and executives. 

REGULAR PRICE $5.00— 
NOW ONLY $3.95 

With Your Name In Gold On The Front Cover 

Nniv you may have this Iwatitiful Manual hound in 
expensive, flexible, fahrikoid. with full gold edicts all 
around for only $3.95 C. O. I). And we will print your 
full name in gold on the front cover. This is a special 
temporary price which may l>e withdrawn shortly. We 
will refund your money it you return the book within 
tfii davs and say you are dissatisfied. Clip and mail 
the Coupon to-day. 



Popular Science Publishing Co., 
381 Fourth Avenue. New York, N. Y. 

Please send me a copy of the regular $5 edition of the 
Aviation Manual with full gold edges and my name in 
gold on the front cover. I am to pay the postman only 
$3.95 plus a few cents postage when the hook arrives. 
This will pay in full for the Manual. If I am dissat* 
isfied I may return the hook within ten days and you 
will refund my money. (II -33} 
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A Sensational New Business 

That — Almost Overnight — Can 

Sweep You to Riches 

This is among the first public announcements of what is undoubtedly the most 
amazing money-making opportunity ever offered to the readers of this — or any other 
— magazine. It tells how any ambitious, level-headed man can establish — practical- 
ly overnight — a remarkable new kind of business that can pay a steady net cash 
profit of $40.00 a day — a business that offers unlimited opportunity — a business 
that is destined to make many men independently wealthy. 



HERE, briefly, arc the "high-spots'' of 
this thrilling new business that will 
create "fortunes" for those with the vision 
and foresight to get in on the ground floor 
now : 

i An utterly new product with a 
natural, staple demand and big 
repeat business, yet one that has all 
of the appeal of a novelty. 

r\ Requires no house-to-house can- 
* vassing or selling. You simply 
manufacture. Stores will sell your 
entire output. 

o Produces $40.00 a day net profit, 
J selling your entire output at 
wholesale. 

A A protected product and a pro- 
tected process. Only our licen- 
sees can make or sell. Thus you 
are protected against cut-throat price 
competition. 

Pays steadily; no lean seasons. 

c. Big profits to be made in smallest 
° town or largest city. 

17 Absolutely no experience needed 
' to be successful. 

q No expensive equipment needed. 
0 Your whole investment will be 
less than your first week's potential 
income. 

This is truth ; not fiction — fact ; not 
theory. To the best of our knowledge, no 
other business in America offers one-tenth 
the opportunity for profit and indepen- 
dence. 

Vision Turned to Reality 
A few months ago, this amazing money- 
making product was nothing more than a 
dream — the vision of its inventor, Mr. 
R. H. Xewitt of Chicago. 

Today, the Xcwitt-Mctzgcr process is a 
reality with every detail perfected — com- 
plete with tested plans of operation worked 
out — all necessary equipment ready to turn 
over to those who are prepared to develop 
this new "gold mine." 

No Selling — No Canvassing 
Do not confuse this new product with 
anything you have ever heard of before. 
It is not a potato chip, not candy, not a 
cheese chip, not a paste preparation, not a 
popcorn — but a natural product that comes 
from the sky, from the ground, and from 
the air. It is not like anything you ever 
saw or heard of, or imagined. The simple 
truth about it is stranger than your wild- 
est dream. And you can be the first to 
supply this great demand, selling your en- 
tire output at wholesale to stores. 

$100.00 a Week, Net, to Start 
According to accurate figures, the very 
minimum of the first operation should pro- 
duce a net cash profit of at least $100.00 
a week. Since it is possible to make $40.00 
a day, you can see that it would take only 
two and a half days of full operation to 
make a profit of $100.00. This, we figure 
to be a minimum. We would not be inter- 



ested in licensing men who could not make 
at least that much every week. Then, as 
demand increases, other men can be put to 
work for you and you can double, triple, 
or quadruple your weekly profit as steady 
repeat business develops. 

No Expensive Equipment 
Ordinarily a proposition as big as this 
would require the purchase of expensive 
equipment. But our manufacturing proc- 
ess has been so simplified that we can fur- 
nish you with everything you need, start 
off making a profit the very first day — all 
for an investment of less than S150.00. 

No Experience Needed 
Absolutely no experience is required to 
quickly become successful in this thrilling 
and fascinating new business. We tell you 
how to start — how to establish yourself 
quickly — how to operate the business the 
very day you are ready to go. We furnish 
all necessary plans, systems and equipment. 
Any man with ordinary intelligence and a 
real desire to succeed is bound to make 
money. 

Small Town or Big City 
Another feature that makes this business 
unlike any other is that it can be operated 
anywhere. No matter where you live — in 
the smallest town or the largest city — you 
can establish yourself practically over night 
and start enjoying an independent income 
at once. From the foregoing facts, you 
can readily see that this is not a business 
for the timid operator who is satisfied to 
make a bare living, but for the wide- 
awake, aggressive go-getter who wants to 
see his energy and enthusiasm produce the 
greatest possible results in the shortest pos- 
sible time. 

Facts Sent Free 

To all such men, we request permission to 
mail an unusual and complete presentation. 
After you have read the amazing facts and 
figures in this presentation, then you can de- 
cide whether or not an initial investment of 
less than $150.00 is too much to ask for a 
complete business that can pay back that in- 
vestment in the first four days of operation, 
and then continue to pay as much as $252.00 
a week net profit for single equipment opera- 
tion, and up to as high as a thousand a week 
net profit to those men who have the ability 
to organize and direct other men. 

Act Quickly 

There is no Lime to lose. Today this prop- 
osition is new. Tomorrow it will be a little 
older — next week a little older still. So get 
the facts without a moment's delay. It's the 
newcomers in any enterprise of this sort — the 
"ground floor operators" — who always reap 
the richest rewards. 

There is no coupon on this page. We do 
not want to hear from coupon clippers. If you 
don't agree that this is worth a letter — or a 
telegram — you are not the man for the busi- 
ness. 

So write or wire toda> — without the sliuht- 
est cost or obligation — and get the informa- 
tion that can make you independent for life. 
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MOTORISTS WISE 

SIMONIZ 




Makes 
Dull 
Cars 
Look 
New 

And it's Surprising 
how Quickly and 
Easily 



After you Simoniz your car you'll be 
delighted how beautiful and new it 
looks. And as it stays bright and 
beautiful month after month you'll 
certainly agree with the millions of 
motorists who say, "There's nothing 
like Simoniz and Simoniz Kleener for 
keeping cars beautiful!" 

It's amazingly easy to Simoniz a 
car. You'll enjoy doing it yourself. 
The wonderful Simoniz Kleener re- 
stores all the original lustre in just a 
few easy strokes. There's no hard rub- 
bing. Then applying Simoniz takes 
only a few moments. 



Simoniz protects the finish in all 
weather, makes it last longer and 
keeps the colors from 
fading. That's why 
every car needs Si- 
moniz to stay beauti- 
ful. Insist on Simoniz 
and Simoniz Kleener. 
Nothing takes their 
place. At hardware 
and accessory stores 
everywhere. 
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Does Your 



Hobby 
Mean to You? 



ALWAYS SIMONIZ A NEW CAR 



I 



VE got more fun out of life follow- 
ing my hobby." writes H. R. Gor- 
don of Rochester, X. V.. "than any- 
thing else I can think of. 
"Ever since I've been old enough (o 
smash electric trains I've been 'nuts' about 
model railroading. In the last few years 
the depression gave me more spare time 
than I could use. I naturally gravitated 
hack to my old hobby. At first, slowly, 
then with more interest — and now with a 
devotion that even amazes me at times." 

There's food for thought in this short 
letter. Undoubtedly Mr. Gordon thinks 
model railroading is the only worth-while 
hobby in the world. The man who docs 
shopwork thinks his hobby the most fas- 
cinating. And you — if you have a hobby 
— will back it against anyone's. 

But the big point is that the problem 
of advantageously using spare time is one 
of the most important social problems in 
the United States todav. 

'XRA ACTS TO TEACH WORKERS 
TO PLAY" — thus reads a headline on the 
front page of a Xew York newspaper. 
Garment workers who have toiled as long 
as seventy hours a week now return to a 
thirty-five-hour job. In the gasoline field 
hundreds of thousands will work forty- 
tight hours instead of sixty. Through- 
out the country salesmen and women in 
countless small stores have been working 
fifty-four hours a week and more. Xow 
they will work forty hours. What will 
these and other millions do with their 
newly found spare time? 



Xo answer will be found over-night, 
nor will any single answer fit all cases, 
all conditions. This country, with its back- 
ground of hard work and long hours, will 
find itself facing a drastic readjustment 
to new conditions. An educational job of 
vast proportions will have to be per- 
formed. Already, in Xew York City, a 
committee of men has been appointed by 
XRA officials for the sole purpose of 
studying and reporting on the proper use 
of leisure time which is now facing mil- 
lions in this country. 

Looking at it another way. spare time 
means hobbies — the cultivation and en- 
joyment of those outside activities which 
are of the most interest to the individual 
in his idle hours. 

For many years this magazine has de- 
voted a large section of its contents to 
hobbies. By publishing interesting and 
varied projects in useful hobby fields 
which men can follow in their spare time. 
Popular Science Monthly has brought 
before its readers the pleasures and profits 
all hobbies offer. Steadily the importance 
of these particular pages has grown. Con- 
stantly an increasing number of readers 
have come to look forward to the hobby 
pages each successive month. 

The slogan, "WE DO OUR PART" 
now takes on immediate significance for 
us in this connection. It means that the 
magazine will go into action with new 
hobbies and new projects in fields al- 
ready established. Will you do your part? 
Will you cooperate ( Continued on pni^e S ) 
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The 

Four Black Years 

that put the world in the RED 
. . . revealed the soundness of 

Life Insurance 



No need to paint a picture of 
those black years. No one wants to, 
either! But, like a brilliant star shining 
through the storm clouds of that period, 
the recotd of life insurance stands 
out in bold, magnificent relief. 

From the sharp break in 1929, which 
marked the beginning of the depression, 
until the present time, life insurance 
has paid death benefits, matured endow- 
ments, annuities and kindred claims 
amounting to three and one-half billions 
of dollars. 

During this same period, despite 
the temporary restrictions imposed last 
spring, life insurance has paid to 
policyholders upwards of four and one- 
half billions of dollars in cash values 
and loans. 

Thus, for nearly four years life 
insurance was the sole source of 
funds for thousands of families . . . 
life insurance became living insur- 
ance . . . life insurance was able to 
pay and did pay the enormous total 



of eight billion dollars to the stricken 
and needy. 

Moreover, during those years life 
insurance was actually able to place 
two billions of dollars in new invest- 
ments for policyholders! 

til 

And so today Provident Mutual, proud 
of its own record of strength, sound- 
ness and security throughout the black 
years of the early thirties, brings this 
earnest message to you : Protect your 
family and provide for yourself through 




life insurance. Naturally, we want 
you to invest through Provident 
Mutual, but whether through Provident 
Mutual or some other well-established, 
conservatively managed company, 
invest through life insurance! Make 
its safety, strength and security the back- 
log of your own financial program. 

r 1 1 

Perhaps you would like to know 
how best to invest your surplus funds 
and at the same time secure positive 
insurance protection for your family. 
Just clip, fill in and mail the coupon. 
No obligation of any kind. 



Provident Mutual Life Insurance Co. 
Philadelphia, Pa. 

Gentlemen: 

Please tell mc more about the investment and 
protective features of life insurance for my specific 
neeJs. My age ■« 

Name 

I'.s.M. 41 

Addrtu 

City . . 



Provident Mutual 

Life Insurance Company of Philadelphia 

Founded 1865 
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Whether your hearing is slightly or 
severely impaired, you'll find real 
help in the Western Electric Audi- 
phone. This Hearing Aid — produced 
hy men long skilled in making Bell 
Telephones — assures clear, natural 
sound. 

The Audiphone comes in three 
models of varying power, one of 
which is best adapted to your needs. 
All are light and inconspicuous. 

Send the coupon for your dealer's 
name. Try the Audiphone in his store 
— hear the difference for yourself! 

Dutributort in Canada: Northern Electric Co., Ltd. 

Western Electric 

. HEARING_AI_Dj_ 

CRAYBAR ELECTRIC CO. y ^ 
Gruybur Building, New York, N. Y. 

Crntlrmeii : Plranc send me full infcirmatiim on tile 
WeKtern Electric Audipbone an.l MmeiiflMWWt deul'-r. 



in making these hobby pages even more 
important, even more helpful to yourself 
and to all our readers? 

The letters that cross the editor's desk 
every day have given us a truly amaz- 
ing picture of the diversified interests 
men follow in their spare time. Of course, 
radio, automobiles and workshops are 
among the old stand-bys. but actually 
thousands are finding the fun and profit, 
too, in such hobbies as book-binding, 
scenery building, soap carving, tree sur- 
gery, block printing, crime detection, and 
a hundred others — all equally fascinating 
— which these letters are bringing to light. 

Oddly enough, these readers, while be- 
lieving their own hobbies to be the only 
ones, are still intensely interested in what 
others are doing. They want to know how 
far up the scale their preferences stand. 
And we. too, should like to know. What, 
for instance, is the most favored hobby 
with readers of Popular Science 
Monthly. 

We'd like to gather this information 
and use the tabulated results as the basis 
for an article in the near future. We feel 
that the question is of sufficient impor- 
tance in the daily lives of us all to war- 
rant an intelligent and well-rounded sum- 
mary of the hobbies people pursue, their 
comparative importance and their poten- 
tial value to those engaged in following 
them. 

More than this, if you will help us in 
knowing exactly what especial hobby in- 
terests you, it will enable us to see to it 
that material on this subject appears regu- 
larly in the magazine. Popular Science 
Monthly is edited for its readers; their 
expressed likes and dislikes are the most 
trustworthy guide the editor has in pre- 
paring material for publication. The ar- 
ticles on such hobbies as ship model mak- 
ing, microscopy, astronomy, home chem- 
istry, furniture building, metal working 
and so on are published only because 
readers have asked for them and have 
demonstrated their interest. 

Although we have attempted to cover 
virtually the entire hobby field, it may be 
that certain hobbies that interest many 
readers have been overlooked. Here is 
your opportunity to make sure that your 
favorite hobby is accorded the prominence 
you wish. 

If you are interested we suggest that 
you fill out the form below and mail it to 
us. Or, if you wish, write us a letter, 
telling us about your hobby or hobbies, 
and what they mean to you. If you have 
pictures, send them. too. Address Hobby 
Editor. Popular Science Monthly, 381 
Fourth Ave.. New York, X. Y. 



CITT STATE-. 



Li.-t Hobby or Hobbies (in order of im- 
portance) which you enjoy in your spare 



COMMENTS 



Mail to HOBBY EDITOR, 
Popular Science Monthly, 
3S1 Fourth Ave. New York, N. Y, 




• Dare you look 
your walls 
in the face? 

Do unsightly cracks and holes stare back at 
you from the plaster. . .in walls, ceilings, 
corners, around the fireplace, electric out- 
lets or fixtures, over the sink or bathtub? 

With Rutland Patching Plaster, you can 
easily mend them yourself and enjoy the sat- 
isfaction of seeing your walls once more in 
perfect condition. A few cents per room will 
buy all you need for a good, permanent job. 
In handy packages.. .just add water and use. 

Rutland Patching Plaster is easier to use be- 
cause it doesn't set so fast. 
Takes pa i n t or wa 1 1 1 >a per | >cr- 
feetly. At your paint, wall- 
paper or hardware store. If 
cracks or holesare in port land 
cement or concrete walls, 
walks, driveways, cellar 
floors, etc.. ask for Rutland 
Concrete Patcher instead. 
Made by Rutland Fire Clay 
Company. Rutland, Yt. 

Rutland 

PATCHING PLASTER 

For those who are thrifty but not careless 1 

What a 
THRILL 

when yon play 

your first tune, tn one weeks 
time, on your P-A Sax*. Then 
rapid protm-ss: warm admit- 
ere: pet what you want. In 8 
months, a soft job with big pay; 
a chance for radio fame. Big* 
geropport unities now than ever 

• before. Go see the new model 
: P-A Sax', Trumpet, Trombone, 
) Clarinet, at your local P-A 

• Dealer's. Try one. See how 
easy to play. A few simple les- 

nrtyouriaht off. Write for beauti- 
'luetratedJreecataAoa. Noobliga- 
■ ■'syterme. Mail postal todayaure. 

N - A M E R I C A N 
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WHAT CAN YOU DO 
WITH ONE INCH? 



This it* written in 
one inch — the 
smallest adver- 
tisement accepted 
in this magazine. 
Small advertisements of one or two inches produce re- 
sults of many times their cost for hundreds of compa- 
nies or individuals who have novelties, scientific or me- 
chanical equipment, tools, games, puzzles, etc.. to Bell, 
and for firm* lookiwr for went*. Inch advert mements like thia 
r«.nt J.11.60. They pay well because they are seen and rrad by 
400,000 wide-awake nwn every month. Interested uarttr* are 
invited to adHrrww the Advertisimi Department, Popular Science 
Monthly. 381 Fourth Ave.. New York. N. Y. 
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Good 
News 

Shotgui 
Shooters 



MODEL 31 
REPEATING 
SHOTGUN 
12, 16 and 20 
GAUGES 

$47 90 

Including tax 

TTAVING (irmly established 
itself as the leading re- 
peating shotgun in 12 gauge, the 
Remington Model 31 is now of- 
fered in 16 and 20 gauges cham- 
bered for 2% inch shells. These 
long shells step the power of the 
16 up to the ordinary 12 gauge 
load, and bring the 20 up to the 
16. Here are new guns that handle 
all the powder and shot you need 
for most shooting and that you can 
carry all day without fatigue. 

The Model 31 has the fastest, 
smoothest pump action and the 
shortest fore-end stroke. It has side 
ejection. When you buy an extra 
barrel you do not have to buy an 
extra magazine and fore-end. 

Superior mechanically and in 
shooting qualities to all other 
models. 

Write for a descriptive folder. 
Remington Arms Company, Inc., 
Bridgeport, Conn. 

ALWAYS SHOOT 




KleanborE 

* SHOT SHELLS ^ 



SHOP-KING 




RUGGED, man-size, 
complete machine that ac- 
tually costa less than an out- 
fit of small, light machines. 
Husky band saw, circular 
saw, disc jointer, lathe with 
12" swing . One 
motor with 6- 
speed quick -shift 
belt does all jobs. 
Write today for 
literature to 
SHOP-KING DI- 
VISION, Outboard 
Motors Corpora- 
tion, 1280 W. Ruby 
Ave., Milwaukee. 



DESIGNED BY OLE EVINRUDE 




Everything 
1 i Need 



to 

make 



c 




rutset 



■fTTTTH a pocketknife, some single- 
" » edged razor blades, and a few simple 
tools that are to be found in every 
household, anyone can now build a 
beautiful 12 in. long model of the power- 
ful new U. S. battle cruiser Indianapolis. 
Our complete kit of materials makes it 
easy — so easy, in fact, that the man or 
boy who has never before constructed a 
model is certain to be entirely successful. 

The kit contains the hull block sawed 
to the correct outline and with the 
various deck "steps" cut out. With such 
a good start, you cannot fail to lay out 
the rest of the work accurately, especially 
as there is a blueprint and an illustrated 
instruction sheet to guide you. 

In addition, there are seven pieces of 
white pine for making the various turrets, 
deck units, and lifeboats; round stock for 
the funnels and towers; sheet metal for 
rudder, propellers, shaft braces, and an- 
chors; cardboard of the correct thickness 
for the funnel bases, turret mounts, and 
other parts; soft wire in two sizes for 
masts, derricks, guns, davits, cross arms, 
flagpoles, and the like; an envelope of 
casein glue, and three bottles of enamel. 

Postpaid Complete $1.50 



Popular Science Homecraft Guild. 
381 Fourth Ave., New York, N. Y. 

Please send me a complete construction 
kit with enamel finishes and blueprint for 
building a 12-in. model of the 17. S. cruiser 
Indianapolis. I inclose $1.50. 



Name 

Address 

City State 

(Print very clearly) 
Note: This kit is not sent C.O.I). 





Amazing but true! only 3 rent s earn for 
these brand new, handsome, authoritative, 
ls-pape New Kru Library books! 20 
]hh kct-slzed volumes— -2U complete sub- 
jects— coveHnK simply and concisely all 
the subjects included In u regular 4- 
year High School Course— all far ontv 
J/1. on. Here's your chance to get the 
equivalent of a High School education 
quickly, easily, in spare time, at a 
price never before possible! These 
are New Era Library books — era 
mie written and copvriKhted L 
1933— primed and bound In 19: :; 
—no out of date text or shop 
worn books but brand new In 
every way. J'repared by expc 
rienced College and High School 
Instructors to equip you bet ter- 
ror the blRRi-r opportunities open 
Inn up In the new era of busi- 
ness. 



ft. Astronomy for Everybody 

2. Chemistry Self-Taught 

3. Physics Self Taught 

4. Biology for Beginners 

5. Elementary Algebra Made Easy 

6. Plane Geometry Made Easy 

7. Psychology for Beginners 
S. Geography for Everybody 
9. Physiology Simplified 

1 0. An Outline of Ancient History 

11. An Outline of Medieval History 

12. An Outline of Modern History 

13. A Short History of the United 

States 

14. Civics and Government Ex- 

plained 

15. Good English Self-Taught 

16. An Outline of EnglishlJteraturc 

17. A Guide to the Classics 

18. A Guide to the Arts 

19. French Self -Taught 

20. Spanish Self-Taught 

FREE— Study 
Outline and 
Reading Guide 

Shows you how to net the 
full benefit from this Home- 
Study Course. Self-testing- ex 
animations enable you lo cheek 
your knowledge in each .subject 



pluit postage 
No Other 
Payments 




you progress 

5c 



Each 
for These 
New Books 

How Can We Do It? 

First, one nf the largest ami 
best equipped plants in tin- 
whole world where books can be 
made at a cost utterly impossible 
to the ordinary printer. Sec- 
ond, twenty-five years or book 
making experience are back of 
this New Era Library series 
Third, we are making these took* 
(n enormous quantities. Fourth, 
we sell direct from printer to 
you. .Minimum order $1.00 

No series of books of this 
quality has ever before been 
sold at so low a price. Smart, 
art-paper binding. Square 
backs carrying the title for 
easy selection from your book- 
shelf. Titles and decoration 
H front. Size 5 1 * x 3*h 
Inches. 

Money-Back Guarantee 

If you do not consider the 
books in this High School 
(wnrae the Mkkc.-i (-'lumtloiml 
bargain you ever had. return 
the books within five davs and 
your money will be refunded 
In full without question or 
delay. 

Mail This Coupon 
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20 Volumes 
like this 
960 Pages of Text 
300,000 Words 
for $ m OQ 

only X 



J The New Era Library, Inc., 

I Dept. H-l, Racina, Wlaconain. 

I 2"L Ul ? New Era Library book* comprising your It toajllMl 

I HiKh School Course, sis.. Mudy Guide and *elt -tetU.nk' examinn- 

■ Hana, I inclose 11.00 for the books nnd 20c fur n-.simre <S1 20 

' !? "l" * hich P payment in full. Within five davs I may return 

| «>■ books and you will refund my money. 

I Name 

I 

! City State 



I 
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This Idea Hit Him 

Like a Ton of Bricks 

While reading Gaylord Johnson's article 
on the theory and use of the sextant, an idea 
hit me like a ton of bricks. Having at last 
recovered, I want to tell you all about it. 
When a gyroscope is set in motion, and its 
axis pointed toward some stationary point 
in space, it tends to remain pointed toward 
that spot regardless 
of the rotation of 
the earth or of the 
gyroscope's position 
on the earth. Now 
comes the big idea. 
Why not mount a 
gyroscope so it can 
turn freely in all di- 
rections, point its 
axis toward the 
polestar, and at- 
tach to it a dial cal- 
ibrated through 180 degrees. Then with an 
artificial horizon, you would be able to read 
directly, any time of day or night, your 
exact latitude. This idea seems so simple that 
there must be something wrong with it. 
Won't some reader please show me the hitch 
in it?— WAV .A., New York, N. Y. 

How in the World Will 

The Water Reach the Fire? 

In a recent issue, you show the drawing 
of a flying fire engine invented by a Pitts- 
burgh man. The idea seems screwy to me. 
The action drawing shows the airplane, 
which has scooped water from a lake, div- 
ing from a considerable height on a burning 
house with a long stream of water shooting 
ahead of it. In a dive, a streamlined plane 
would travel 120 miles an hour or faster, a 
whole lot faster than the water, pulled only 
by gravity as no pressure system is shown 
in the tank, could travel. If the water ever 
got out of the nozzles, it would streak back 
toward the tail, if it wasn't blown to spray. 
If my house gets on fire, I'll still be willing 
to depend on Hook and Ladder Number 
One.— R.A.H., Los Angeles, Calif. 

Building a Model Circus 

Proves an Endless J 6b 

Two more model circus fans would like to 
voice their desire to see an article on building 
a model railroad circus. We have been five 
years building » model but have never been 
able to find any articles on how others have 
built them. Would also like to see other 
readers explain some 
of the obstacles they 
encountered and 
how they overcame 
them. An article on 
building a model 
circus would be ap- 
propriate now, when 
there are only three 
large railroad cir- 
cuses on the road. 
Incidentally a model 
circus is one model 

that is never finished. No matter how larpe 
the model or how complete, there is always 
some new wagon to build, or properties to 
add.— J.C.R. & H.P.G., Gloversville, N. Y. 




Stamp Collectors Eager 

To Get All the Dope 

We were glad to see two articles about 
stamp collecting in a recent issue. The arti- 
cle '"Rare Stamp Racketeers Thwarted by 
Black Light" was especially interesting and 
the hint by G. A. Bender was very good. 
We would like to see a few more articles 
along these lines. You could have some good 
stories on the printing of stamps both in 
U. S. and abroad. Also there are the stamp 
venders which require special coil stamps. 
Explain them— E.A.G., Winnipeg, Can. 

You Gotta Stop Kickin' 

This Airplane Around 

I found in a recent issue that the new 
steam-driven plane is getting knocked 
around by some of your readers. I have 
decided to put a stop to such conduct by 
submitting further information. P.E.P., Mad- 
ison, Minn., questions the statement that the 
new steam plane gains in efficiency the higher 
it goes. He apparently does not understand 
that this plane is more efficient at high alti- 
tudes because of the lower air pressure. 
When the products of 
combustion leave an 
engine through the ex- 
haust pipe, they cause 
a draft at the rear. 
Now since the exhaust 
in the new plane's 
steam engine leaves di- 
rectly from the boiler, 
the draft is through the 
boiler and thus the en- 
gine always has a fresh 
supply of oxygen. 
Hence this serves the same purpose as the 
supercharger on the gas engine. I hope I 
have put this reader's mind at rest. — W.H., 
New York, N. Y. 

Why a Rainbow? Isn't 

A Nice Moon Enough? 

Has anyone ever seen a rainbow during a 
shower on a moonlit night? We see them 
during the day, why not at night? Rain- 
bows are nothing more than prismatic col- 
ors formed by light passing through the 
raindrops. With a bright moon and a local 
shower, it seems to me that the same effect 
should be produced. — L.M.G., Lewistown, Pa. 

You Do the Work, Not 

Your Permanent Magnet 

In a recent issue of Popular Science 
Monthly, G.C. wanted to know where the 
energy came from that enabled a permanent 
magnet, made by contact with an electro- 
magnet, to keep lifting pieces of iron in- 
definitely. I think he has forgotten some- 
thing. When you speak of a piece of iron 
being lifted by a magnet, you usually mean 
that the magnet is holding the steel or iron 
while you lift the magnet. The actual lifting 
that the magnet will do is not very great, 
that is, the distance that the steel will jump 
to the magnet. Also he says that you can 
compute the energy going into the perma- 




OH! WHY DID SHERLOCK 
HOLMES 
SMOKE A - 




nent magnet by watching the Watts input 
into the electromagnet. So much of the 
energy put into an electromagnet goes off 
as heat that it is practically impossible to 
tell what part actually went into the per- 
manent maenet. I think that if you could 
make accurate measurements you would find 
no discrepancies. — F.B.K., Scarsdale. N. Y. 

Hunting Down Her Man 
Is Not New to a Woman 

I nAVE read every one of your articles on 
scientific crime detection. They have made 
me want to be a detective. I am eighteen 
years old and a girl. 
Everyone laughs at 
the idea of a girl 
being a detective. 
But with bobbed- 
haired bandits and 
gun molls, why 
shouldn't there be 
women detectives, 
too? I read in the 
paper that Scotland 
Yard, the famous 
English detective 

bureau, has put on three women detectives. 
That's just a starter. What I am writing in 
about is this: Why don't you give us an 
article upon what women have done in 
hunting down criminals? That would be 
something new and interesting and I am 
sure there are a lot of cases where women 
have used science to help trap wanted 
people. But all the articles I have seen in 
your magazine on crime detection just tell 
what the men have clone. — Miss L.B., Phil- 
adelphia, Pa. 

Now It's a Homemade 

Seismograph that's Wanted 

Another of your faithful readers and I 
are very interested in astronomical and geo- 
graphical theories. All we want now is for 
one of your authors to tell how to make a 
simple homemade seismograph. We know 
the principle but we cannot get the fine 
points worked out. — J.T., Wilson, N. C. 

One Look Was Enough and 

Now He's a Booster 

A few months ago I picked up a copy of 
Popular Science Monthly in a dentist's 
office and noticed the article on microscopes. 
Since then I have purchased the magazine 
regularly every 
month and have en- 
joyed each issue. 
Your article, ''Flow- 
ers Found with a 
Microscope," w a s 
most interesting to 
me as I have de- 
rived more pleasure 
from the study of 
diatoms than from 
any other subject 
in the field of 

microscopy. In spite of what I.M.D. of 
Glasgow may think, 1 really believe that 
Popular Science Monthly has done well 
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by printing thoughtful articles and would 
do even better by printing more of them. 
Your magazine appeals especially to thought- 
ful and mature men and women. As long as 
you continue to print such worth-while 
articles as have appeared recently, I shall 
continue to buv Popular Science Monthly. 
— P.D.P., Easton, Pa. 

// It's Popular NotV, 
He'd Make It a Wow! 

Let me make a few suggestions that will 
serve to make your popular magazine even 
more popular than it now is: Cut out the knot 
work and luggage-making articles. Give us a 
department on photographing, electricity, and 
how to repair and 
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technical question? 
it requires much 



sharpen old tools and 
use them in the shop 
and laboratory. Es- 
tablish a swap col- 
umn in which readers 
can send in adver- 
tisements, for which 
you would charge two 
or three cents a word. 
This will add to the 
receipts. Have another 
column, like "Our 
Readers Say," in which 
will be answered. If 

research work, a charge can be made. Have 
a vote every year, as to what readers want 
in the magazine. This will put a stop to all 
the howls in Our Readers Say column. 
What do other readers think of this plan? 
H. R., Brooklyn, N. Y. 

Please Bury It Gently 
Near the Age of Ann 

The checker problem of R.A., of X. Y., 
which appeared in a recent issue consisted of 
checkers arranged on the two outside rows 
of playing squares of an ordinary checker- 
board. The problem was to jump a checker 
any direction each move until only one of 
the twentv-four original checkers remained. 
The solution furnished by X.F.H. Jr., Craw- 
fordsville, Ind., is impossible as per his first 
six kev moves, given as follows: Move from 
1 to 1C; 4 to 11; 5 to 14; 28 to 10; 32 to 2.? 
and 20 to 22. If the pieces are jumped as 
stated, on a properly numbered checker- 
board and the six jumped pieces all removed, 
it will leave the remaining eighteen checkers 
arranged in long rows so it is impossible to 
perform the seventh jump. Is there an an- 
swer?— R. CM, Lincoln, Xebr. 

Undoubtedly the Answer Is 

Years and Years and Years 

Iv a recent issue, R.G.F., of Bedford. 
Iowa, seems to think that religious leaders 
have been, and still arc, in the dark ages, 
and that the evolutionist is the only one who 
has progressed. I have a very simple prob- 
lem for some one to answer. Science says, 
and I suppose it's right, that every man, 
woman, boy, and girl who dwells on this old 
globe, can be corded in a 1,320-foot cube. 
Xow suppose R.G.F. and I were to get 
them all corded into this cube and just before 
he and I crawled in and shut the door, thus 
exterminating the human race, we should 
turn all the monkeys in the Xew York Zoo 
loose. How long 
would it take those 
brethren of mine 
to evolve into mas- 
ter minds like my 
good friend Dar- 
win? I like your 
magazine fine. In 
fact so well that 
each month when 
it comes my wife 
says good-by to me 
till I have read it 
from cover to cover. — D.L.P., Fulton, Ind. 




Ten Trees in Five Rows 
And Four in a Row 

Here is an answer to the problem by 
J.D.C., submitted in the September issue: 
Draw a five-pointed star and arrange your 
ten trees on the five lines. That gives five 
rows with four in each row. I hope that 
plans for a model stage will soon appear, 
because your excellent articles have stimu- 
lated mv desire to undertake such a project. 
— J.G.T., New York, X. Y. 

Your Modest Request 

Will Be Duly Considered 

In* voi r articles on the microscope and 
chemistry, I should like to see some work 
on water analysis. You could treat the bac- 
teriological part of it in the microscope- 
section and the chemical analysis in the 
chemical articles. It should prove especially 
interesting to those who have drinking water 
cisterns and wells. — H.K., Detroit, Mich. 

Evolutionist Speaks Up in 

Defense of the Theory 

Since reading a letter written by E.R.S. 
of Torrington, Conn, in a recent issue, I 
feel it necessary to unburden my soul of a 
great sense of indignation. In the first place. 
E.R.S takes issue with the statement that 
man is descended from monkeys. He is quite 
correct. Evolutionists, provided they have an 
intelligent conception of the idea, agree with 
him thus far. If E.R.S. will take the trouble- 
to read through any reliable book on evo- 
lution, he will find that there is nothing said 
concerning the descent of man from monkey. 
The gist of the idea is that man and monkey 
are both descended from a common ances- 
tor; probably some type of ground ape. 
The idea is well illustrated by most com- 
petent writers on 
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the subject by com- 
paring evolution to 
a tree, the trunk of 
which is taken to 
represent man, while 
one of the main 
branches represents 
the apes. As far as 
the Bible is con- 
cerned we must re- 
member that man, 
when confronted by 

a fact, does not re-^t until he has some ex- 
planation, be it true or false. Before the 
davs of true science, man tended to ascribe 
all' the unexplainable to his God. Certainly 
to primitive people the origin of man and 
the earth was explainable in no other way. 
Evolution does not walk hand in hand with 
atheism. On the contrary, it brings a real- 
ization of a precise, scientific, mathematical 
God, who is easy to believe in and who 
carries with Him a deep religion. — B.deH.A., 
Sayre, Okla. 

Another Reader Takes a 

Wallop at Grumble Column 

I certainly agree with I.Mc.D., of Glas- 
gow, Scotland, that Our Readers Say should 
not be turned into a Grumble Column. 
How any of Popular Science readers can 
hope to detect flaws in the theories of Ein- 
stein, Jeans, and Eddington when only a 
very few men can understand these theo- 
ries, is more than I can see. Surely Dr. Dam- 
rau and Dr. Cooke know what they are 
talking about. — D.S.P., Morristown, X. J. 

Probably Wear and Tear 

Of a Revolving Planet 

During a recent conversation with a rail- 
road man, he made the statement that the 
rails on stretches of road running cast and 
west wear out faster than those running 
north and south. It sounds like a wild tale 
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to me. Do you suppose the rotation of the 
earth has anything to do with it? Maybe 
some of your railroad-minded readers can 
explain it.— H.R.S., Miami, Fla. 

Little Microbes in the Air 

Give This Reader Quite a Scare 

Please do something to calm the fears of 
a nervous non-combatant who sees by the 
papers that disease germs may be used as 
deadly weapons in the next war. I have just 
accustomed myself to the thought of bombs 
bursting in air and poison gas creeping, 
creeping like Dickens' dainty ivy, but this 
disease-germ idea isn't so easy to laugh off. 
That is, if the furious enemy can tame his 
germs and teach them 
to bite only the sul- , 
len foe. How this is 
to be done, I don't 
know and I suspect 
even the cleverest war 
lord will find the job 
difficult. Influenza, 
pneumonia, and men- 
ingitis germs, once re- 
leased into the air, 
probably wouldn't be 
fussy about whom 
they attacked and might, I should think, 
easily become a destructive boomerang. 
Still the idea of educated and disciplined 
disease germs stealing up on me in the night 
is far from pleasant and if any of your 
readers can quiet my alarm, I'll be grateful 
because I'm not one to get gay with a travel- 
ing microbe— E. J., Seattle, Wash. 

Vanishing Light Is Gone 
But It's Not Forgotten 

J.K.G., Tallahassee, Fla., seemed a bit 
worried about where light goes when it dis- 
appears. He said that he would be glad to 
receive a more explicit explanation of the 
phenomenon than had occurred to him. Per- 
haps this will help him. Light from an orig- 
inal source is a wave motion emitted from 
the interior of the atoms of that source. The 
ordinary cause of the emission of the waves 
is heat. The heat so affects the electrons or 
protons within the atoms that they produce 
the wave motion, light. When the heat is 
removed, the atoms' interiors cease propo- 
gating light waves. When the waves fall 
upon a material body, the waves perhaps 
are passed undisturbed through the body, 
arc reflected undisturbed or irregularly, or 
are partly or completely absorbed. The ab- 
sorption of certain parts of light when it is 
reflected or transmitted causes color. Some- 
times nearly all of the Ught is absorbed by 
the body, causing J.K.G's "disappearance". 
Light waves, like all waves, are a form of 
energy. When the waves are absorbed within 
the atom, the energy of those light waves 
is transformed into some other kind of en- 
ergy, commonly, into heat. — J.C.H., Brem- 
erton, Wash. 

Sleep-Disturbing Problem 
Seeks Earth's Curvature 

I enjoy the pages of Our Readers Say. 
very much but most of the problems arc 
much too easy. I 
should like to have 
■ome one find the cur- 
vature of the earth in 
inches per mile ac- 
cording to the draw- 
ing reproduced here- 
with. We have given 
the diameter of the 
earth and wish to find 
the distance from the 
tangent AB to the 
earth's surface at 

points X, Y, and Z, X being 1,000 miles 
from A, Y being 2,000 miles from A, and Z 
being one mile from A. — E.E.S., Lamar, Nebr. 
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WEAVING THE WORLD OF SPEECH 



Daily, as upon a magic loom, the world is bound 
together by telephone. There, in a tapestry of 
words, is woven the story of many lives and the 
pattern of countless activities. 

In and out of the switchboard move the cords 
that intertwine the voices of communities and con- 
tinents. Swiftly, skilfully, the operator picks up 
the thread of speech and guides it across the miles. 
Constantly at her finger-tips are your contacts with 
people near and far. 

She moves a hand and your voice is carried over 
high mountains and desert sands, to moving ships, 
or to lands across the seas. London, Paris, 
Berlin — Madrid, Rome, Bucharest — Cape- 
town, Manila, Sydney — Lima, Rio Janeiro 
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and Buenos Aires — these and many other cities 
overseas are brought close to you by telephone. 

Every day go messages vital to the interests of 
nations, the course of international business, and 
the affairs of individuals. Fifty operators, speak- 
ing a dozen languages in all, work in relays at the 
overseas switchboard in New York. 

Great progress has been made in the past few 
years in extending the scope of this service, in 
speeding connections and in giving clear trans- 
mission. Today, more than 90% of the world's 
telephones are within reach of your Bell telephone. 
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Using visible light, this 
microscope is focused 
on specimen of an alloy, 
after which it is photo- 
graphed with blacklight 
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Built to scale, this model of metal 
structure is 10,000.000 times size 
of original. Balls represent atoms 

Bj/ 

Sterling 

Gleason 
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Metals 



HAVE you seen an amphibian plane, 
gleaming in stainless steel, flash 
across the skies? 

Have you played an aluminum vio- 
lin? Do you wear an aluminum wrist- 
watch the weight of which is negligible? 

Do you know that your automobiles high- 
compression motor stands up undei redJieat 
engine temperatures and piston speeds of 400 
miles per hour, simply because its cylinder 
block contains alloys such as nickel, chro- 
mium, or manganese? Do you know that its 
dutch-pressure plate, made from a new heat- 
treated alloy, is twice as strong as the iron 
plate of last year's model? 

New alloys of old metals are today work- 
ing miracles in industry and in daily life. 
Perhaps you have ridden in one of the new 
aluminum street cars, which run along almost 
noiselessly on forty per cent less power. Or 
maybe you have watched a steam shovel at 
work and noticed that its boom and bucket 
looked like aluminum; or that workmen were 
trundling extra-large white-metal wheelbar- 
rows. If so, you have seen a few examples 
of the latest magic of the metallurgist. 

Workinc in the laboratory with black-light 



microscopes, with radium torches, specto- 
graphs, and X-rays, scientists are learning to 
rearrange the building blocks of matter into 
other patterns, thus making new metals of 
old. Brand-new properties have been found 
in super-refined zinc, aluminum, and manga- 
nese. Metals such as gold, platinum, copper, 
and aluminum can now be hardened to the 
strength of steel. 

Then there are mystery metals, long 
sought by science to fill blank gaps in the 
table of elements, and now for the first 
time isolated and put to practical use. 
Stranger still are man-made metals you can 
look through, synthetic metals built atom 
by atom into films so thin they arc invisible, 
and new micro-alloys, used as units in build- 
ing new combinations of metals with prop- 
erties as yet unknown. 

To learn at first hand how scientists today 
are probing the deepest secrets of metals, I 
visited Dr. Alexander Goelz, famous "wizard 
of the crystal." In his underground labora- 
tories at California Institute of Technology, 
almost unbelievable feats of magic arc being 
performed as part of the most thorough 
study of metals ever attempted. 
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Prof. D. S. Clark, research scientist at the California Institute of 
Technology, uses this black-light microscope to study the new alloys 



A whirring motion-picture camera had 
just filmed a strange scientific drama 
which threw new light on matter's struc- 
ture. The camera's eye, aided by a pow- 
erful microscope magnifying 3,000 times, 
looked down into an electrolytic bath, 
where metal was being disintegrated, 
piece by piece, as an electric current 
stripped off layer after layer of atoms, 
fascinated. Dr. Goetz saw that instead of 
sweeping the metal away a layer at a 
time, the current picked off individual 
crystals, leaving pyramid-shaped peaks, 
which one by one crumbled and van- 
ished, exposing new pyramids beneath. 

In the next room, an associate was 
using an X-ray spectrograph. Beams of 
X-rays, deflected by the crystals of a 
metal, were printing dots in geometrical 
patterns upon sensitive photographic 
plates. These, too, showed that metal is 
made up of millions of infinitesimal crys- 
tals, each as symmetrical as a snowflake. 

Another scientist was laboring to pro- 
duce a chemically perfect metal. He was 
drawing a rod of copper 
through a special elec- 
tric furnace, from 
which it emerged with 
atoms lined up in paral- 
lel rows as long as the 
metal itself. This 
strange single-crystal 
metal could be bent; 
but once bent, could 
not be straightened. Its 
atoms, slipped out of 
alignment, would not 
return to their position 
in ranks. 

Dr. Goetz showed me 
a perfect single crystal 
which he had built up 
from more than a tril- 
lion graphite crystals. 
In a gelatin-filled glass 
tube two inches long 
and a quarter-inch 
thick, he had organized 
them electrically into 
perfect rows. 250.000 to 
the inch, then allowed 



X-ray photographs of 
crystals. They were used 
as a basis for building 
scale model of atomic 
structure. Above, tungs- 
ten carbide, magnified 
1,000 times. Right, cast- 
iron, magnified 100 times 



This tableware looks like sil- 
ver but actually it is of stain- 
less steel that remains bright 



the gelatin to solidify to 
hold them in place. As I 
rotated the tube, holding 
it to the light, it seemed 
transparent in one direc- 
tion. So neatly were the 
bits of graphite arranged 
that light passed between 
the rows without en- 
countering any solid sub- 
stance. 

Searching out the 
properties of alloys is 
done in Dr. Goetz' labo- 
ratories with unparalleled 
thoroughness. Starting 
with a pure metal, he 
adds only a very small 
per cent of another metal and then tests 
the properties of the combination. Amaz- 
ingly powerful are the effects of these tiny 
impurities. In some way, the alloying 
material displaces atoms from their regu- 
lar pattern, giving radically different prop- 
erties. For instance, by adding extra atoms 
in the proportion of six 
in ten thousand, Dr. 
Goetz can make lead as 
stiff as steel. 

To measure, with in- 
credible precision, these 
infinitesimal displace- 
ments, the X-ray spec- 
trograph again comes in- 
to play. So accurate is 
this instrument that it 
gages distances down 
to one thousandth of an 
atom's diameter! From 
these X-ray blueprints, 
Dr. Goetz. with wire and 
bits of modeling clay, 
builds models of the 
metal's structure. Built 
exactly ten million times 
as large as the original, 
these models show con- 
cretely what is occurring 
among the atoms of the 
new micro-alloy. 

In a cryogenic, or su- 
per-cold, laboratory. Dr. 




Goetz now chills metal crystals with liquid 
helium to make X-ray snapshots of their 
structure. The intense cold, approximately 
the temperature of interstellar space, acts 
as an anaesthetic on the vibrating atoms 
of the metal, halting their motion so they 
can be X-rayed more clearly. 

At these temperatures, only three to 
four degrees above absolute zero, a strange 
transformation takes place. Metals be- 
come super-conductors and carry electric- 
ity virtually without loss. A current 
started in a loop of the supercooled wire 
will keep on flowing of itself for days or 
even months. Why? That is what Dr. 
Goetz is trying to find out. Such low-re- 
sistance metals would have amazing uses. 

Already Dr. Goetz has made a step to- 
ward producing better electrical conduc- 
tors at ordinary temperatures. By project- 
ing a beam of metallic vapor upon another 
substance, he can build up films only one- 
atom thick. The one-atom layer is invis- 
ible, for the atoms must be piled up at 
least one hundred layers deep before they 
can be seen at all. By this method, atoms 
are spaced in any desired pattern. Thus 
Dr. Goetz has produced synthetic metallic 
films that conduct electricity three times 
better than silver, previously considered 
the best conductor. 

New secrets of metals are being sought 
with the aid of the black-light microscope. 
Professor D. S. Clark, another research 



• BUILDING BLOCKS OF MATTER, NOW REARRANGED 
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scientist at California Institute of Tech- 
nology, cuts a cross section of metal, 
buffs it to a high polish, then etches it 
with acid to throw it into highlight and 
shadow. Tiny, invisible vibrations of black 
light reveal to the photographic plate far 
finer details than visible rays can record. 

Metals become as transparent as glass 
to a new radium torch now used at the 
U. S. Naval Research laboratory. Con- 
taining merely a tiny bit of radium in a 
brass container less than one-eighth of an 
inch long, it has the power to penetrate 
steel ten inches thick. Instead of the cost- 
ly element itself, a tiny vial of its emana- 
tion, a gas given off as the radium de- 
composes, may be used. This simple de- 
vice displaces cumbersome X-ray ma- 
chines requiring more than a million volts 
to operate. 

Also at California Institute of Tech- 
nology, metallurgists showed me a freshly- 
rolled sheet of a brand-new alloy. Ninety- 
five per cent beryllium and five per cent 
aluminum, and more costly than gold. 

"What is it good for?" I asked. 

"Nothing," was the reply. "So far, we 
don't believe it has any practical use. It 
is too expensive and too hard to handle." 

Back of the experimental alloy, how- 
ever, lay another story. Only a few years 
ago, the element beryllium cost $5,000 a 
pound, and there were no buyers. By long, 
tedious work, chemists succeeded in ex- 
tracting a small quantity of it from its 
ore, a common mineral well known as 
beryl. It seemed useless; but patient ex- 
perts found that, when added in the right 
proportion, it made copper not only corro- 
sion-proof, but capable of being hardened 
to undreamed of strength. 




Research showed how to ex- 
tract beryllium more cheaply, by 
low-temperature electrolysis. To- 
day it is used in making corro- 
sion-proof propeller blades, 
sparkling chisels, long-lived elec- 
trical switches, and for scores of 
other purposes. Late research 
has shown it to have radioactive 
properties. 

A few years ago, prospectors 
in remote corners of the earth 
discovered small deposits of a 
very hard, granular metallic sub- 
stance of remarkable resistance 
to acids. "No practical value," 
they declared. But an inventor 
found a use for the hard metal. 
His discovery made possible the 
modern fountain pen, whose tip 
lasts indefinitely. Man-made 
platinum-and-gold alloys are 
now produced with tensile 
strength of 190,000 pounds per 
square inch — the equal of the 
hardest steels thus far produced. 

New power to rearrange crys- 
tal groupings has been given the metallur- 
gist by the principle of heat treatment. 
Microscopic studies showed that proper 
heating causes one metal to dissolve an- 
other, as water dissolves salt. In cooling, 
tiny crystals are formed. By proper con- 
trol of temperatures, metals can be treat- 
ed so that crystals will grow in fine, regu- 
lar clusters that do not slip readily on one 
another, and hence give the metal great 
strength. "Precipitation hardening," a 
method of controlling the way crystals 
are precipitated, causes metal to "age" 
and crow stronger as time goes on. The 




LIGHTER 
METALS. BIGGER 
LOADS 

Aluminum, used in the 
body of dump trucks, 
left, and in steam shov- 
els, upper right, has 
greatly reduced the 
weight of these ma- 
chines and increased 
their capacity. The 
aluminum shovel is S50 
pounds lighter than a 
steel shovel. The cam- 
era crane, below, made 
of aluminum, weighs 
845 pounds, which is 
only a third what a 
steel crane would weigh 



process, beginning a few hours after the 
metal starts to cool, may go on for years. 

Magic light-metal alloys are giving 
swift wings to big transport planes that 
otherwise would never get off the ground. 
Chromium-molybdcnum-s t e e 1 skeletons, 
heat-treated in the electric furnace, grow 
in tensile strength from 90,000 to 180,000 
pounds per square inch. Nickel-steel bolts 
and trunions are even stronger. The skin 
and frame are made of duralumin, whose 
strength is more than doubled by aging. 
Thus a modern transport's wing could car- 
ry a load of thirty-six tons. 

All alloy steel is cadmium-plated to pre- 
vent rust. Stainless steel is used for ex- 
haust stacks and bearings, pure aluminum 
for fuel tanks and propellors. Strangely, 
use of metal to replace wood and fabric 
cuts down production costs, since most 
processes become machine work that can 
be turned out in large quantities. 

Trains, too, speed along the rails on 
less power because of lighter, stronger 
metals. Pullman coaches and buses are 
aluminum-bodied to save weight. Alum- 
inum mine cages, forty per cent lighter, 
enable miners to go 1,500 feet deeper 
without changing hoists. 

One strange chapter in modern metal- 
lurgy was written because metallurgists 
wanted to make a better steak knife for 
table use. Steel knives rusted and were 
corroded by meat juices. 

A British metallurgist found the solu- 
tion. By adding (Continued on fw,'c 99) 
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These drawings make clear how the power is generated and applied in an electric ship, 
such as the huge Normandie which is soon to make her maiden voyage across the ocean 
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The Normandie. 
the world's big- 
gest ship and 
the first trans- 
atlantic vessel 
to be fully elec- 
trified. She will 
be put in serv- 
ice next spring 



Revolutionary Method 
of Propulsion Used in 
Lrigantic No r man die May 
Herald Sweeping Change 
in Transatlantic Travel 

By 

Kenneth M. Swezey 



WHEN the 75,000-ton French 
liner Normandie starts next 
spring on her first voyage west- 
ward, electrical power equiva- 
lent to the combined steam powers of the 
Leviathan, the Majestic, and the lie dc 
France, will whirl her giant propellers. 
Electrical machinery will haul her ropes, 
raise her anchors, guide her helm. A thou- 
sand electric servants will watch over 
every item of comfort and safety of her 
3,500 passengers and crew. 

Not only will the Normandie be the 
most completely electrified ship in the 
world, but she will be the first electrically- 
driven ship to pit her might against the 
directly steam-driven ship in the race for 
transatlantic supremacy. 

From the earliest days of the steam- 
ship, until about 1007, this race was waged 
with the help of the constantly developing 
reciprocating engine. Edged on by the de- 
mand for larger and faster vessels, the 
simple steam engine of a few hundred 
horsepower grew into a double-and 
t riple-expansion engine of thousands of 
horsepower, until the maximum was 
reached in the 40,000-horsepower engines 
that drove the Kaiser WUkelm II. 

Then came the famous Mauritania with 
steam turbines, aggregating nearly 70.000 
horsepower, coupled directly to her pro- 
peller shafts. Dashing across the ocean at 
better than twenty-seven knots, her ex- 
ample revolutionized shipbuilding, 
and turbines became thenceforth 
the rule for the big ships. 

The 110,000-horsepower tur- 
bines of the record-breaking Bre- 
men and Enropa, and the 120,000- 
horsepower turbines of the Rex, 
all of which are connected to the 
propellers through massive reduc- 
tion gears, represent the most ad- 
vanced and most powerful propel- 
ling machinery entered in the race 
as it stands today. 
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With no motive but to provide greater 
comfort, maneuverability, and speed, the 
^30.000.000 Normandie is the first liner 
of the North Atlantic to challenge this 
long tradition. Instead of spinning her 
propellers directly, or through gearing, her 
four mammoth turbines will drive great 
electric generators. 

The electricity from these, in turn, will 
drive four huge motors coupled to her 
propeller shafts. With from 160.000 to 
200.000 electrical horsepower at the in- 
stant command of her engineers, this larg- 
est ship ever built is expected to make the 
crossing between Havre and Xew York 
faster than any other merchant ship that 
ever sailed the seas. 

Engineers of the Alsthom Company, 
Relfort, France, in collaboration with the 
American General Electric Company, have 
been laboring for several years over the 
design and construction of what will be 
one of the largest and most nearly unique 
electrical systems ever built for operation 
on either land or sea. 

TO DRIVE this monster ship, four 
motors had to be built, each more 
than twice as powerful as any motor used 
for any purpose on land, and more than 
seven times as powerful as the most pow- 
erful steam locomotive that was ever built. 



One of the Normandie's 
four generators. Com- 
bined, they arc capable 
of furnishing more pow- 
er than all the stations 
in five of our states. They 
will supply current to the 
largest motors ever built 



To supply these giant motors with cur- 
rent required a still greater feat of engi- 
neering. Running at highest speed, they 
necessitated a generating plant capable 
of producing more electricity than the 
combined generating capacity of the 154 
power stations in the entire states of 
North Dakota, Mississippi, Wyoming, 
Nevada, and Delaware. Four huge turbo- 
generators, with a maximum capacity of 
42.750 kilowatts each, were finally con- 
structed to meet this demand. ^- 

THEN came the problems of lighting, 
heating, cooling, ventilating, cooking, 
running elevators, operating winches and 
capstans, of providing current for hun- 
dreds of miscellaneous electrical devices 
needed for the safety and comfort of a 
great supcrlincr. No modern hotel on 
land, no community, could boast such ex- 
tensive electrification as had been planned 
for this ship. Merely to supply these aux- 
iliaries, six additional turbo-generators, 
totalling 18.000 electrical horsepower, had 
to be included in the plans. 

When the Normandie is ready for her 
first crossing, she will represent not only 
the triumph of the electric ship but also 
the most complex and complete utilization 
of electricity for human service in ex- 
istence today, i Continued on page IDS) 
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TURNTABLE MAKES WHARF AN AIRPORT 



Any wharf is transformed into an air- 
port by the installation of a portable turn- 
table for seaplanes, successfully tried out 
near New York City. The floating base of 
the turntable, which slopes down into the 
water, is attached to the end of the pier 
by rope hawsers. An arriving plane taxis 
up the platform and stops on the turntable, 
where it discharges its passengers. Then an 
attendant revolves the turntable with a 
hand crank and the plane, faced the other 
way, is ready to depart. A ticket office is 
installed at the land end of the float. When- 
ever desired, tloat, turntable, ticket office, 
and all may be towed away to a new loca- 
tion. Since so little space is needed for its 
installation, the portable turntable helps 
solve the problem of landing planes in con- 
gested sections of great cities that have 
the necessarv harbor facilities. 



GIANT PINCERS NOW DRIVE RIVETS 



Driving rivets instantly and silently is 
the style in modern shipyards. Instead of 
a clattering hammer, a huge pair of pincers, 
shaped like a lobster's claw and possessing 
a giant's strength, is used. Compressed air 
squeezes the jaws down upon the rivet- 





ends, making short work of the task. Hung 
on overhead rigging, the massive tool is 
easily moved from one rivet to the next, 
speeding the construction of a new vessel 
and at the same time providing a striking 
and unusual spectacle for bystanders. 



Upper picture shows how a turntable enables 
a seaplane to land on a wharf and the lower 
view shows the table being turned around so 
the machine can conveniently take to the air 

DEVELOP AIR PHOTOS 
WHILE PLANE FLIES 

Operating in daylight and dispensing 
with the need of a darkroom, a new film- 
developing tank for U.S. Army aerial gun- 
ners enables them to develop films made 
by machine-gun cameras before returning 
to the base. Films made with these cameras, 
which resemble and are handled like- 
machine guns, show the position of the 
"enemy" plane within a series of concentric 
circles. The new tank shows the gunner 
his score while he is still in the air. 



These gigantic pincers, capable of exerting enormous pressure, are now used in shipyards to 
drive home rivets. The work, formerly done with hammers, is speeded up and is also noiseless 



ELECTRIC CAN OPENER 
SHEARS OFF THE TOP 




Even the opening of cans is now a task 
performed by electricity. An electrical can 
opener exhibited not long ago at Cleveland, 
Ohio, is said to be capable of removing the 
tops of twenty one-gallon cans a minute, 
and of smaller ones at a faster rate. A knob 
is manipulated to bring the cutting edge 
against the top of the can. a contact is 
closed, and the motor-driven cutter shears 
off the lid in a jiffy without danger of in- 
juring the lingers. The photograph at the 
left shows the electrical can opener in use. 
The lid is sheared off quickly while the can 
is revolving upon a table set at a con- 
venient height beneath the cutter, 




A new developing tank makes it possible for 
U. S. Army flyers to develop films while in the air 
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BULLET-PROOF STEEL INCLOSES NEW CAGE FOR CASHIERS 




This electrically controlled bullet-proof cage for 
cashiers is just big enough for one person to enter 



Electric locks foil hold-up men in a 
new cashier's cage for filling stations and 
small-town banks. Just large enough for 
one person to enter at a time, it is com- 
pletely inclosed in bullet-proof steel and 
fits conveniently in a corner of a room. 
When the attendant enters to make change, 
cash a check, or leave a deposit, he presses 
an electric contact. The door glides shut 
and locks him in, simultaneously exposing 
the money drawer and fifteen numbered 
buttons on a panel above it. Pressing a cer- 
tain combination of three buttons opens 




As the door of the cage closes, 
the money drawer is exposed. 
Buttons, some of which are 
shown at right, must be oper- 
ated in combination to open or 
close the door. One of the but- 
tons is a burglar alarm and 
thus a hold-up man might call 
the police while trying to escape 



the drawer. It must be shut by pressing 
another secret three-button combination 
before the outer door can be re-opened by 
a concealed electric switch. As the outer 
door sw'ings open and the attendant steps 
out, entrance to the money compartment 
is again barred by a metal curtain. 

If the attendant is ordered at gun-point 
to hand over the contents of the money 
drawer, he simply enters the cage, closes 
the outer door, and presses one of five but- 
tons on the panel that operate burglar 
alarms. Safely locked in his bullet-proof 
compartment, he waits until help arrives. 
Should a bandit force his way in alone, the 
attendant is safe in telling him how to close 
the door and even how to open the cash 
drawer. Automati- 
cally imprisoned, 
the thug can oc- 
cupy himself guess- 
ing which buttons 
to press to close the 
money drawer and 
release himself. In 
trying, he will him- 
self operate the 
burglar alarm, 
meanwhile remain- 
ing locked in the 
cage from which he 
has no chance to 
make an escape. 




CHEMICAL RAISES FIRE-HOSE PRESSURE 




WATERPROOF PAPER IS 
COATED WITH COPPER 

Waterproof paper coated with a thin 
layer of copper is now available for build- 
ing purposes. The coppered paper is useful 
as flashing around windows and doors, and 
serves as an inexpensive substitute for or- 
dinary sheet copper in many applications. 
Easy to work with, it may be cut with 
ordinary scissors. The thin copper face is 
formed by electrically depositing the cop- 
per from a bath. This sheet is then joined 
to the asphalt backing by a special process 
that is said to prevent peeling even when 
the flexible paper is bent and twisted. 
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Boosting water pressure for fire-fighting 
purposes without the use of pumps was a 
feat demonstrated at Xewark, X. J., the 
other day. The stunt, accomplished by 
placing chemicals in the water lines, is ex- 
pected to prove a boon to firemen when 
combating blazes on the outskirts of cities 
and other districts where the water pres- 
sure drops too low to give the hose stream 
sufficient force and range. Cans of a foam- 
producing chemical are dumped into a 
portable hopper that is coupled into the 
hose line between hydrant and nozzle. The 
main stream of water passes through the 
U-shaped tubular base of the device, while 
chemicals from the hopper are injected into 
the stream by an auxiliary jet. In a recent 
test, the increased pressure thus obtained 
lengthened a hose stream from seventeen 
to sixty feet. In addition, the fire-smother- 
ing foam discharged, which is estimated 
to be about ten gallons of foam for one 
gallon of water, is much more effective 
in extinguishing a fire than water alone. 




A stage pistol that fires blank cartridges with a 
realistic report. Shells are automatically ejected 




Into this hopper, chemicals are poured and as 
the water in the fire hose strikes them, they 
raise the pressure and help in fighting flames 



BLANK-CARTRIDGE PISTOL 
FIRES REALISTIC SHOT 

Designed for theatrical performances 
and for starting races, an improved type 
blank-cartridge pistol also serves for self- 
protection in homes where a real gun would 
be considered dangerous. The appearance 
of the gun is sufficiently realistic to fool an 
audience, since it looks like a small auto- 
matic. A magazine beneath the barrel holds 
the blank cartridges, which after firing 
are automatically ejected through an aper- 
ture at the top. by a spring mechanism. 
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STRAW MATS HIDE CITY'S RESERVOIR FROM AIR RAIDERS 




When bombing airplanes roared at night 
over Tokyo, Japan, a few weeks ago, in a 
spectacular series of mimic air raids to train 
the civilian populace in self-protection, 
they found the city well prepared. All lights 
had been extinguished to hide familiar land- 
marks, and there was not even a glimmer 
of reflected moonlight from the municipal 
reservoir. The resourceful defenders had 
concealed the entire surface of the water 
with floating mats of straw, as shown in the 
photograph, so that it looked like dry land 
to the night raiders. By this means, observ- 
ers foresee, a waterworks, an important 
strategic objective in wartime, could be 
hidden from bombing planes. 



Straw mats, floating on the reservoir at Tokyo, Japan, successfully con- 
cealed it from bombing planes during a recent mimic air attack on the city 



JETS OF WATER, HURLED OUT 

BY MOTOR, DRIVE THIS BOAT 

Jets of water, spurting backward from 
nozzles at each side, drive an unusual craft 
that has just met its first tests successfully 
on the Vltava River near Prague, Czecho- 
slovakia. Instead of turning a propeller, the 
motor at the rear of the odd craft operates 
a pump that sucks up water and discharges 
it through the nozzles. As the water is forci- 
bly hurled backward, the recoil propels the 
boat forward, much as a big gun recoils 
when a shell is fired. Since the jets are con- 
stantly in action, however, the driving | 
force is continuous. Having no propeller 
protruding from the botton, the boat can 
navigate in water so shallow that there is 
barely enough to float the hull. Tests 
showed the boat was economical and fast. 




Jets of water, driven out through 
the nozzles at each side by the mo- 
tor in the rear, propel this boat 
rapidly by the force of the recoil 



NEW PHOTOS PROVE INSECT- EATING PLANT CAN SMELL 



ft 



Believed the first of their kind ever 
made, photographs taken recently by a 
London experimenter offer convincing evi- 
dence to answer a long-disputed question: 
Have certain plants a sense of smell? The 
pictures show a sundew plant, an insect- 
eating or carnivorous 
species, deliberately 
reaching out and seizing 
a tiny bit of raw meat 
attached by a stiff hair 
to a needle, showing the 
amazing fact that the 
plant was definitely 
aware of its presence. 
While the movement 
was slow, it was plainly 
visible in exposures 
made at forty-minute 
intervals. 

One of a number of 
plants that are known 
to trap insects, the sun- 
dew is a marsh-growing 
inhabitant of southern 
North America, Europe, 
India, and China. Its 
leaf, about half an inch 
in diameter, is rimmed 



with red tentacles that close upon any in- 
sect attracted by a drop of nectar at the 
center. Glands in the leaf pour forth a fluid 
that digests the insect so that the plant can 
absorb its juices for food. That this plant 
could actually chase its prey, by moving 



\ 




toward it, has long been suspected but has 
awaited proof until now. In the experiment, 
the presence of the meat could be detected 
only by smell and therefore it is believed 
to prove that the sundew has this animal 
faculty, never before found in a plant. 





The first picture shows a bit of raw meat suspended near a sundew leaf. In the second picture, note that the leaf has begun 
to incline toward the meat and in the third, the leaf has grasped its prey. This suggests that the plant has a sense of smell 
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ONE BRIDGE FLOATED UNDER ANOTHER 



NEW OXYGEN-BREATHING 

SYSTEM AIDS PATIENT 

Much of the discomfort experienced in 
taking oxygen is removed by a new form of 
apparatus for administering the gas de- 
veloped at the University of Wisconsin 
Medical School. While using it, the patient 
is able to talk, eat, and breathe with per- 
fect ease. A long tube, shown in the nursc"s 
right hand, is passed through the patient's 
nose to the throat, so that the oxygen may 
flow freely to the lungs. Provision is made 
for humidifying the gas 




HAND PADDLES BOOST 
SPEED IN SWIMMING 

To enable swimmers to make faster 
time with less effort, a New York inventor 
has devised a pair of disk-shaped aluminum 
paddles to be worn on the hands. In making 
a swimming stroke, the flat face of the disk 
is presented to the water, while it is turned 
edgewise or lifted out of the water on the 
return stroke. The paddles are attached to 
the wrists with adjustable straps, and the 
back of each is ribbed. The inventor de- 
clares he finds his own swimming speed 
greatly increased with his device and that 
it does not interfere with the use of any of 
the conventional swimming strokes. 
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Villagers of Barendrecht. Holland, re- 
cently witnessed the unusual spectacle of 
one bridge passing under another. The me- 
andering structure was built at a plant on 
the Meuse River at a point some distance 
upstream, and floated down the river to its 




permanent site. To reach this, it had to pass 
the vertical-lift bridge seen in the photo- 
graph above. The camera man snapped the 
striking view just as the bridgetender gave 
right-of-way to the unusual cargo and the 
new bridge, guided by tugboats, went by. 




NEW CIGARETTE PUT UP 
IN WATERPROOF PAPER 

Accidental wetting does not harm ciga- 
rettes of a type just placed on the market, 
for the paper with which they are made is 
waterproof. In the test illustrated above, 
an experimenter held one of the new ciga- 
rettes in running water for three minutes. 
He then removed it and promptly smoked 
it as if nothing out of the ordinary had hap- 
pened. Cigarettes made by the new process 
are said not to break apart at the tips from 
the moisture of the lips, a feature designed 
to appeal to smokers generally. Their wa- 
terproof characteristic, however, is expect- 
ed to be especially popular among bathers 
and campers and in general they are de- 
signed to appeal to all who, for sport or 
work, are likely to be outdoors during in- 
clement weather. The treatment to which 
the paper is subjected is said not to affect 
the aroma of the cigarette. 
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ELECTRIC GUN THAWS RAIL SWITCHES 



Resembling a large-scale counterpart of the electric-hair dry- 
ers used in homes and beauty shops, a portable, electric hot-air 
gun has been devised in Germany for thawing frozen railroad 
switches. When its metal guide is set astraddle of the rail and 
the current turned on, a blast of heated air 
quickly melts the ice and restores the switch 
to service. The current for the operation is 
taken from the nearest 
switchbox or directly 
from the trolley wire. 
The gun contains a 
blower and an electric- 
heating coil over which 
the air passes. The ap- 
paratus is so light that 
one man can carry it 
easily from place to 
place in a railroad 
yard. Another type of 
thawing gun is being 
developed to operate 
on the steam-power 
roads. 




Powered by electricity, this portable hot-air gun has been developed 
in Germany for the purpose of thawing quickly froaen railway switches 
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NEW DISCOVERIES 

ivilized Men 



The atlatl, or throwing 
stick, used by many 
primitive tribes, was 
one of the weapons of 
the Gypsum Cave people 




By 
Robert 
E. 

yiartin 



Above is a stone knife shaped by a hunter 
of the sloth men and unearthed from be- 
neath a rock slide. At right of it. atlatl 
darts found in Gypsum Cave. They were 
fastened like arrow heads to the atlatl 



A RUSTS of the desert, intelligent 

/\ human beings in a fair stage of 
/ \ civilization, lived in Nevada about 
15.000 years ago. 

They hunted down huge ground sloths 
long since extinct and llamalike camels 
and native horses that had disappeared 
ages before Columbus sailed from Spain. 
They killed these creatures with darts 
propelled from atlatls; cooked their meals 
over fires whose smoke blackened the walls 
of their cave dwellings. They decorated 
their dart shafts with color-fast pigments 
and preserved their foods in natural re- 
frigerators dug with pointed slicks in deep 
caves. They lived thus when at least 
thirteen types of large animals, now all 
extinct, were roaming the wilds of Nevada. 

From the dark recesses of Gypsum 
Cave in western Nevada. Mark Raymond 
Harrington of the Southwest Museum, 
has definitely extended the horizon of 
America's human history back over 10.000 
years beyond the Basketmakers who lived 
5.500 years ago. Man lived here before 
the ground sloths disappeared, for Har- 
rington has found remains of his fires and 
his weapons and tools below the remains 
of the sloths, camels, and extinct horses. 
So nearly perfect arc these relics thai a 
whole basketful of sloth hair has been re- 
covered in almost perfect condition. 



Gypsum Cave has revealed no skeletal 
remains of these sloth men, but it has given 
the world its first evidence of this race 
and leaves no doubt that man lived in the 
desert region of Nevada nearly 15,000 
years ago. We do not yet know his physi- 
cal characteristics, nor the intimate de- 
tails of his life, but the fact of his exist- 
ence has been indisputably proved. 

For nearly two years. Harrington and 
other members of the Southwest Museum- 
Sessions expedition, in which the Cali- 
fornia Institute of Technology and the 
Carnegie Institution participated, ex- 
plored the five rooms of the large cave. 
Over treacherous rockslides and through 
low openings, he penetrated its depths. 

Near the entrance he picked up a few 
evidences of relatively modern Indians; 
in the inner chambers he found a few- 
pieces of atlatl darts of 
Basketmaker type, until re- 
cently the oldest known race 
in North America. Later he 
found abundant evidence of 
the sloth man. 

Among other 
scientific treasures, 
he found the com- 
plete skull of a 
ground sloth, the 
dessicated form of 
a rattle snake, and 
bones of camels 
and native horses. 
Finally, he uncov- 
ered abandoned 
fires and painted 
dart shafts, points 
for atlatl darts and 
a flint knife, 

Mark Raymond Har- 
rington, of the South- 
west Museum, is stand- 
ing at the entrance of 
Gypsum Cave, Nevada. 
In this cave he found 
the remains of strange 
animals and tools shap- 
ed by men who lived in 
that region 15,000 years 
ago when ground sloths 
and native horses, long 
extinct, were still living 



Ages ago some unknown ar- 
tist scraped this picture of a 
weird beast on a cliff near 
Moab. Utah. It lived at 
the time of the ground sloth 



worked sticks and camel bones from 
which the marrow had been stripped. All 
of these things he found beneath solid 
layers of sloth dung. Thus he proved that 
human beings had lived here long before 
the ground sloths disappeared from the 
face of the earth. 

Many people, miners and Indians and 
pleasure seekers, had stumbled over these 
valuable remains, little suspecting that 
within the cave lay a hundred golden keys 
ready to unlock the door leading to the 
dim past. Gypsum Cave, sixteen miles 
east of Las Vegas, near Hoover Dam, lies 
in a limestone spur of the Frenchman 
Mountains. Its entrance is fifteen feet 
high and seventy feet wide and the cave 
measures 300 feet in length. It had been 
long known to the Piute Indians. The 
Piutes, by their own account, considered 
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INDICATE AMERICA HAD 



15,000 Years Ago 






This bone, thirteen 
inches in length, is 
from the front leg of 
a ground sloth, a pic- 
ture of which is 
shown at upper cen- 
ter. The animal has 
been extinct in Amer- 
ica for 10.000 years 



At the right are fur- 
ther relics of the 
ground sloth. They 
include ribs, a claw, 
a jaw and hair which 
was in good condition 




the cave a sacred place and their medicine 
men deposited offerings in it. To the 
whites, it has been only a picnic ground. 

In exploring the cave, Harrington found 
his work impeded by many tons of rocks 
that had been shaken loose from the roof 
by an earthquake thousands of years ago. 
Yet soon after the work started, one of 
his assistants, Mrs. Bertha Parker Thurs- 
ton, discovered the skull of a strange ani- 
mal which later was identified as that of 
a ground sloth. 

Soon others found the bones and hair, 
possibly belonging to the same animal. 
Later the searchers unearthed the distinct 
remains of a campfire, nearly eight feet 
below the surface of the ground and un- 
derneath two unbroken layers of sloth 
dung deposited many ages ago. 

How were these things, particularly 
pieces of wood and hair from extinct 
sloths, preserved through the rains and 
snows of thousands of years? 
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"In order to understand," Harrington 
explained, "a general description of the 
deposits and the manner in which they 
were laid down will be necessary. 

"Originally the cave must have been a 
great crevice formed by solution of the 
limestone by percolating waters of an acid 
character. Where the limestone was softer, 
more was dissolved, forming the five 
rooms of the cave. Deposits, embedding 
bones of Pleistocene camels and horses, 
were laid down as gravels, sands, and silts 
were washed in by water flooding in from 
the entrance. 

"As the climate grew drier, these de- 
posits finally stopped. Thenceforth depos- 
its within the cave consisted only of rock 
fragments which fell from the roof, dust 
blown in from the outside, and deposits of 
animal origin. In brief, most of the floor 
deposits in the inner chambers were 
formed before the coming of the sloths. 
The outer deposits give us our most ac- 



One of the first things found in Gypsum 
Cave was this skull of the ground sloth. 
The strange animal was alive when an un- 
known race lived in what is now Nevada 



curate measures of time 
and tell us more of what 
has occurred since these 
creatures used the cave as a retreat. Since 
the cave and surrounding country are 
dry, these specimens would be preserved 
indefinitely." 

Down through four layers of dust, 
ashes, rocks, general refuse, brown earth, 
and animal deposits they dug and in the 
fifth layer they made the finds that, in a 
single stroke, catalog the Basketmakers 
of 3.500 years ago as a modern race and 
bring us to the time when the sloth men 
visited Gypsum Cave. Three layers of de- 
posits separate the sloth men from the 
Basket maker. 

What gave layer five its special interest 
were the traces of the ground sloth. Scat- 
tered charcoal which could have come 
from no source but man, and at no time 
except the ground sloth period, was 
present, as well as traces of two camp- 
fires, an oval scraper knife of chert, and 
two worked sticks. Manufactured prod- 
ucts made by an unknown race of men. 

Throughout his investigations, Harring- 
ton uncovered artifacts and bones of the 
two periods, but none identified as belong- 
ing to the 10.000-year period between. 

As Harrington's researches advanced 
from one room of the cave to another he 
piled up what he considers positive evi- 
dence of the existence of the sloth man. 
Bits of cane, burned at the ends as if 
from use as a torch, lay beside the bones 
of a baby sloth; several sticks, burned at 
one end, were found below an unbroken 
layer of sloth dung; a wooden foreshaft 
for an atlatl dart lay beneath a similar 
layer while a piece of polished wooden 
dart shaft lay embedded in such a layer; 
a stone dart point was embedded between 
two burned layers. In the same layer was 
a sloth leg bone, and nearby were found 
bones from a slender species of camel. 
Elsewhere a stone dart point and above it 
the nearly perfect sloth skull while in an- 
other room, painted dartshafts were found 
below a layer containing sloth dung and 
hair. A worked (Continued on page 106) 
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INVENTIONS 



used by 

Crooked 



OPERATOR AT 
PEEPHOLE USES 
SWITCH BOARD TO 
SIGNAL DUPE'S 

HAND TO 
ACCOMPLICES 




Signals appear 
IN LIGHTS SHOWING 
THROUGH WRAPPING 
OH PACKAGE 



This elaborate layout, 
including peep hole, 
and electric light sig- 
nals, was used in a 
hotel room to rob a 
victim in a big-stake 
game of poker. Signals 
Hashed by a confeder- 
ate showed what cards 
the victim was holding 



amblers 



IT WAS after midnight at Sara- 
toga Springs. X. Y. 
Dark and silent, a large resi- 
dence on a side street stood 
apparently deserted. Its shut- 
ters were closed, its blinds drawn. But, 
inside, were brilliant lights and the tense 
atmosphere of the gambling hall. Men 
and women leaned over green-topped 
tables and a tide of chips and currency 
ebbed and flowed according to the caprice 
of various games of chance. 

At the far end of the room, a big man 
shoved his pile of colored chips to the 
center of the table. 

"I'll bet the works, five grand more," 
he challenged. 'Who'll cover my bet?'' 
There was an angry murmur of dissent. 
"There you go!" growled 
another player. "Can'tcha re- 
member there's a limit in this 
house?" 

The big man pushed back his 
chair sharply. 

"I'm sick of this piking place 
and its limit. I want action. 
I'll find some place where the 
sky's the limit!" 

He strode angrily to the 
door, slammed it behind him, 
Another man followed him out. 
"Say, friend," he said, "I'm 



as sick of this piker joint as you are 
Come on with me. I know a place where 
we can get real action." 

Fifteen minutes later, they were playing 
in a hotel room, no limit and for cash, 
with two cordial, well-dressed strangers. 
Dawn found the big man several thou- 
sand dollars ahead. Sure, he said, he would 
play again tomorrow evening. 

The next night, his luck started well, 
but changed. Sometimes he won, some- 
times he lost. Whenever there was a big 
pot. he seemed to lose. Finally, he got an 
exceptionally good hand. Masking his 
eagerness to make a killing, he worked the 
bets up to $15,000, putting everything he 
had into the pot. Then he threw down 
his hand. Four kings! The player oppo- 
site spread his cards on the 
table. Four aces! The big man's 
mouth sagged open. 

Suddenly a rending crash 
shattered the door. In the open- 
ing stood bulky figures, pistols 
drawn in a threatening manner. 

"Put 'em up, you three," they 
commanded: "We're from New 
York Headquarters." Then to 
the big man: "Not you, buddy. 
You're just a sucker. Look up 
there and you'll understand." 
High on the wall behind his 



By 

lihomas M. Johnson 




It was in this hotel room that the crooked lay- 
out, illustrated at top of page, was used. Pic- 
ture was taken by the police who raided the game 




Cut in two, this die 
shows how weight 
can be added so it 
falls as is desired 



24 



POPULAR SCIENCE MONTHLY 



9 



MIRRORS, LIGHTS, AND MAGNETIC 



DICE HELP THE SHARKS FLEECE 



STRANGERS IN GAMES OF CHANCE 



seat, the big man beheld a tiny opening, 
just large enough for a peep hole. Lean- 
ing against the same wall on a side table, 
he had noticed an innocent-looking pack- 
age. Now through its brown wrapping 
paper, he saw glowing in electric lights a 
horizontal row of four K's. 

Another door burst open and a dete> 
tive dragged in a stranger. 

"Here's the guy that stood on the 
table in the next room, spotted your 
hand through the peep hole, and 
flashed the dope to his pals by that 
electric annunciator hidden in the 
fake package," the detective an- 
nounced. He tore off the wrapper. 
"See how it's fixed? Four rows of 
lights, each representing a suit and 
each row having thirteen numbers 
and letters, one for each card, ar- 
ranged like this: A23456789 
10 J Q K. To signal his pals you had 
four kings, all he had to do was to flash 
the K for all four suits. If they couldn i 
have beaten that, they would have droppnl 
out. But they could. So they let you br 
your shirt. They always knew what you 
had. You couldn't win — unless they let 
you and that wouldn't be often." 

Which climax, Lieut. Grover Brown, 
who engineered the arrest, caps with this 
statement : 

"They worked that game not just at 
Saratoga, but at twenty-two different 
race track and resort towns. They had 
peep holes hidden in the walls of hotels in 
each place and they would make reserva- 
tions for the doctored suites far in ad- 
vance. The wired-up annunciator worked 
as well for bridge as for poker. Skipping 
around the country, they cleaned up a 
fortune — trimming suckers by electricity." 

I learned recently from my friends 



Hidden within his clothing, 
the crook has the mechanical 
holdout shown at right. As 
he spreads his knees, the hold- 
out delivers card to him. At 
lower right close-up of device 





Cards arc marked in various ways. Those shown 
here are identified by changes that have been 
made in the figures making up the design at the 
top. Below, an enlarged view of one "reader" 
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among the police, signals flashed from 
packages by electricity is but one of 
many ways in which science is now used 
by crooked gamblers. With electromagnets 
controlling the roll of dice, with specially- 
compounded invisible ink marking the 




In this picture, you can see exactly how the mechanism used in the hotel room was installed and 
operated. Note the package inside which the signal lights were flashed. Also the wires that con- 
nected it with keys in the adjoining room so that it could be worked by the peeping confederate 



backs of cards, as well as with new 
adaptations of daub boxes and chink 
ink, tap dice and split coins, table bugs 
and glims, they are fleecing the unwary. 

A sidelight upon the extent to which 
such gaming is carried on is the fact that 
one concern, devoted to the manufacture 
of crooked gambling equipment, has 
branch offices in Chicago, 111., Detroit, 
Mich., Kansas City, Mo., and San Fran- 
cisco. Calif., as well as headquarters in 
New York City. It employs expert chem- 
ists and machinists in a special research 
laboratory to develop new aids for the 
dishonest gambler. Purchasers order by 
code, "cube," for instance, standing for 
dice and "paint - ' for cards. 

Another concern in the same business 
distributes its catalog through the mails 
under the guise of a book exposing the 
evils of gambling. Each crooked device 
described and illustrated is given a num- 
ber. Accompanying the book, is a sepa- 
rate sheet. It lists the numbers with a 
price after each. Orders are sent in by 
telegraph, thus avoiding conflict with the 
postal laws. 

Even so simple a gambling proposition 
as spinning or flipping a coin is made 
crooked by relatively common alterations 
now being made in underworld workshops. 
There are on the market coins with bev- 
eled edges sure to stop spinning and fall 
with the high side uppermost. Again, dol- 
lars are sometimes sawed in half and the 
two heads and the two tails sweated to- 
gether in such a way that the line of join- 
ing is practically invisible. They are sub- 
stituted for genuine coins by the cheat- 
ers during play. Whichever side comes 
up, the result is the same. 

Not long ago, in a western city, police 
raided a gambling joint and confiscated, 
among other things, a crap stick that had 
won thousands of dollars for the house. 
Such sticks, made of rattan and curved 
at the end, are used to rake the dice back 
after they have been thrown upon the 
table. When an officer accidentally twisted 
the handle of this stick, the secret of the 
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Mirrors play their part in the 
crook's life. At left, is a ring in 
which a tiny mirror is so set that 
cards can be seen as they are dealt. 
Below, a matchbox in the end of 
which is a hidden mirror that gives 
the "glim" man a view of cards 




men obviously were reading the hands of 
their opponents. 

Sure of this, the captain had them 
locked in their rooms and questioned. 
Eventually, the secret of their winnings 
ciime out. It seems that the players were 
members of a ring operating exclusively 
on the liners of this one company. 
Posing as a manufacturer, the head 
of the ring had offered to supply 
the line with cards at one- 
half the price being paid. 
The purchasing agent had 
accepted without suspicion 
and the cards, which had 
secret marks placed in the 
designs on the back, were 
sold on all the liners. Only 
the ring members knew the 



players' ill luck at this table be- 
came apparent and very simple 
to explain to the victims. 

Inside was a secret compart- 
ment just large enough to hold 
two pair of dice, one pair nor- 
mal, the other loaded to roll as 
the operator of the game wished. 
By a slight pressure of the hand, 
he could push the dice he held 
in his fingers into the compartment and 
receive the other dice in his palm without 
making a movement that would betray 
him. By this ruse, whenever the time was 
ripe, he supplied the patrons of the game 
with dice by which it was impossible to 
throw a winning point. 

Tap dice accomplish much the same re- 
sult. They contain a small weight which 
can be made to shift to and from the 
center. Tap them on the table one way 
and they are loaded; tap them another 
way and they are honest. In this manner, 
the crook loads the dice for himself and 
unloads them for his opponent. 

Another dodge of the dice manipulator, 
I learned, is to hollow out one side of the 
cube just enough to make it slightly con- 
cave. The suction thus produced is suffi- 
cient to throw the odds to the one who 
bets the dice will land with this side 
down. Again, special dice, known as horses 
or tops and bottoms, are made with the 
spots on two or more sides identical. As 
only three sides of the cube can be seen 
at a time, when it is on the table, the 
trick is not noticed and the odds are all 
with the cheater who substitutes horses 
for his throws. 

Recently, underworld chemists have 
produced a new aid for the gyp dicer. It 
is a transparent, quick-drying dice fluid. 
With it, one side of the cube can be 
coated to increase its weight. This coating 
cannot be seen and it is so hard a finger- 
nail will not dent it. 

Of all these ruses for cheating at dice, 
the most elaborate is the electromagnetic 
table. Underneath it. are hidden small 
electromagnets that can be turned on or 
off by a knee or foot lever. When they 
are on, they attract bits of metal in the 
dice, causing them to stop as the player 
desires. He switches the magnets on and 
off according to whether he or his oppon- 
ent is rolling. 

Because non-metallic weights are put 
opposite the metal bits, the cubes are in 
perfect balance and will pass the common 
tests for loaded dice, spinning on one 
corner without wabbling and dropping in- 
to a long pitcher of water without having 



Dice loaded with metal are made to fall 
with the desired number up by means of a 
magnet that is concealed beneath the table 



the same number come up repeatedly. 
However, a small pocket magnet will stick 
to the side containing the metal and will 
thus expose the electric dice. 

A few years ago, the captain of a trans- 
atlantic liner became suspicious that 
marked cards were being used by certain 
players who were cleaning up in the smok- 
ing rooms. He put a detective on watch. 
As a result, one of the most carefully- 
planned gambling plots on record was 
exposed and the crooks arrested. 

Frequently during play, the men would 
call for a fresh pack of cards. These were 
always supplied by the steward from those 
manufactured especially for the steamship 
line. There was no possibility of the cards 
having been marked on shipboard or after 
they were delivered to the players. Yet the 




With the project- 
ing knob on this 
ring, cards are 
marked by indent- 
ing them so the 
crook's fingers can 
find them instantly 



With this delicate machine, the shark can 
trim almost invisible slices off the corner of 
cards. Then he can identify them by touch 



marks and, by buying fresh packs direct 
from the steward, they had completely 
disarmed the suspicions of their oppon- 
ents who were being tleeced. 

Almost every playing card on the 
market has an elaborate design stamped 
on the back. Altering such designs to 
mark cards has become a regular art. 
Special inks which do not upset the gloss 
of the card are now available. They are 
supplied in the exact shade and chemical 
composition to match the ink originally 
used in printing the cards. In other cases, 
after lines have been shaded or spaces 
altered, the cards are repolished with a 
fine grade of chamois skin and vaseline, 
ending with a final rubdown with pow- 
dered boric acid. 

One company employs a dozen pen and 
ink experts to alter cards to order, to 
produce "readers'' for its clientele. An- 
other concern prints a complete line of 
imitations of popular brands of cards, 
with minute give-away variations in the 
designs on the backs. One such deck, on 
the market for the use of tricksters, is 
advertised as having a total of 12.000 
combinations of secret markings in its 
design, which the initiated easily read. 

Often professional card sharks work 
out private keys and secret codes for 
marking cards which would require hours 
for a suspicious opponent to decipher. 
Typical of the pains to which the crooked 
gambler goes in his efforts to defraud is 
a case reported from Chicago. 

Here a sharper spent weeks in produc- 
ing a "natural" deck of readers. Buying 
nearly 100 decks of a well-known brand 
of cards, having a diamond criss-cross de- 
sign on the back, he sorted them over 
day after day, noting tiny variations along 
the top edge ( Continued on page 105 ) 
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WHITE PAINT IS NEW WEAPON IN 




Above, barnacles attached to the 
hull of a barge. Left, removing 
barnacles before repainting hull. 
Below, barnacles that foul ships 




BARNACLES, those under-water 
stowaways that cost American 
shipping more than $100,000,000 
every year, are now in the scientific 
spotlight. Through novel tests and inten- 
sive under-sea searches, experts hope to 
banish this costly pest. 

For more than three years. Dr. J. Paul 
Yisscher, of Western Reserve University, 
has been studying the barnacle in its nat- 
ural habitat. Trips under tropical seas 
were made, the hulls of hundreds of ships 
inspected, and thousands of ship-fouling 
specimens collected. During his studies, 
he has found and identified more than 
twenty-five types of barnacles. Some are 
smaller than a pinhead, others larger than 
a pigeon egg. 

Dr. Yisscher's battle against the bar- 
nacle marks the resumption of an age-old 
fight. For centuries these hard-shelled crea- 
tures have fastened themselves to ships' 
hulls and ridden free, stealing power and 
consuming speed. In tests, a barnacle-in- 
fested hull often wasted as much as one- 
third of a ship's fuel supply. 

Mariners the world over have tried 



again and again to combat these 
acorn-shaped relatives of the 
lobster. The ancient Romans 
sheathed their ships in lead and 
copper and sixteenth-century 
sailors devised queer coatings of 
hair and pilch. But barnacles 
continued to accumulate. Even 
the poison film of modern anti- 
louling paint fails to control 
them and keep hull free of them. 

On small ships, barnacle 
growth often weighs hundreds 
of pounds. Occasionally, a vessel 
is found whose exterior cargo 
weighs more than three hundred 
tons. To remove this outer skin, 
the ship must be drydocked, 
scraped by hand, and finally re- 
painted. In the case of giant ships such as 
the Leviathan, this procedure, a semi-an- 
nual occurrence, costs its owners more 
than $50,000. 

During one of his adventurous trips 
below the sea. Dr. Yisscher noticed a pe- 
culiar fact. Dark objects in shaded, un- 
der-water dells invariably harbored larger 



barnacle growths than rocks and surfaces 
of a lighter color. Barnacles, it seemed, 
shunned the light. 

The investigator placed sample speci- 
mens of tile and wood along the ocean 
bed near his seaside laboratory. Some 
were painted white, a few red, and others 
black. After seven days, the test panels 
were removed and the barnacles that had 
formed were grouped, identified, and 
counted. In each case, the growth fastened 
to the dark-hued objects greatly out-num- 
bered those on the lighter surfaces. The 
red panel contained more barnacles tha^ 
the white, and the black as many as the 
red thus indicating a color preference. 

Later. Dr. Yisscher experimented with 
^^^^^^ poison paints. Pan- 

' '•' \ c- ' s °^ wo °d and tile 

. • " coated with anti- 
•'• fouling films were 

1 placed in sea water 

under the same con- 
ditions. In thirty 
days, the test panels 
were almost entire- 
ly coated with bar- 
nacle shells. Only 
through the use of 
light-colored sur- 
faces was the ac- 
cumulation of bar- 
nacles effectively 
controlled. 

Laboratory tests 
produced similar re- 
sults. The eyes of 
the young barnacle, 
it was found, al- 
though sensitive to 
the blue-green light 
of the spectrum arc 
not affected by the 
ultra-violet portion. 
In the blue-green 
glow under the sur- 
face of the sea, young barnacles shun the 
light and prefer the dark objects. 

Thus science has laid plans for an at- 
tack on barnacles. Now chemists and paint 
experts are striving to develop light- 
colored paints that will stand up in salt 
water and soon, white-hulled ships may 
rob the barnacle of its costly sting. 




Black and white tiles used 
in studying color effect on 
barnacles. Tests showed they 
were attracted by the black 
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Gigantic Carved Head Nears Completion 



George Washington's 
head, carved at the top 
of a 300-foot cliff in Soutli 
Dakota, is receiving the 
finishing touches at the 
hands of workmen who 
sit in swinging saddles 
as they use the hammers 




Borglum, famous 

American sculptor, are now putting the finishing touches on the 
sixty-foot head of George Washington which will form the center 
of the sculptured group in the Black Hills mountain-top memo- 
rial in South Dakota. In specially-designed saddles, the men are 
lowered down the face of the cliff by winches to cut away the 
rock with pneumatic drills and hammers. To the right of the 
sculptured figures, a 500-word history of the United States is to 
be cut into the granite in letters three feet high. 




Work 
with Lathe 
is Hobby 

of this 

State 
Official 



DUILDIXG inlaid mahogany tables, 
reproducing antique carved mirrors, 
and working with tools in his home work- 
shop, is the road to relaxation followed 
by Everett E. Stone, a member of the 
Massachusetts Public Utilities Commis- 
sion and former mayor of Springfield. In 



the basement of his Brookiine home, he 
has installed a lathe, a circular saw, an 
upright drill, a jig saw, a planer, and other 
apparatus to aid him in his hobby. One 
corner of his workroom, together with a 
table and a mirror he has just finished, is 
shown in the photograph. All of the in- 



Everett E. Stone, 
of the Massachu- 
setts Public Utili- 
ties Commission, 
spends his leisure 
time in workshop 



lays were made with painstaking care, the 
coloring and shading being accomplished 
in hot sand. Painting marine scenes in oils 
is another of the diversions of the com- 
missioner, the canvases being held in 
frames designed and made by himself in 
his own workshop. 
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OIL PIPE LINE CROSSES PALESTINE 



i 



Crossing the Tigris. Jordan, and Eu- 
phrates rivers and winding for 1 .1 SO miles 
across the birthplace of Christian civiliza- 
tion, a new pipe line will soon begin 
transporting oil from the rich fields of 
Iraq to the Mediterranean sea coast. At 




some points, the line descends into val- 
leys more than 300 feet below sea level 
and at others has to rise over mountains. 
It is estimated that the twin ten-inch 
pipes of the line will transport 30,000,- 
000 barrels of oil a year. In spite of dust 
storms, heat, and the 
rugged nature of the 
country, gangs of 
welders have been lay- 
ing as much as four 
miles of pipe in an 
eight-hourshift. Many 
American methods 
are in use. Iraq, for- 
merly Mesopotamia's 
the site of some of the 
world's richest oil 
fields and the new 
pipe line will cut the 
cost of getting this oil 
to outside markets. 



atives of Palestine watch 
ith interest the work of 
crew as the joints of 
BW Iraq pipe line are laid 



Ten-inch pipe line for oil now crosses the 
famous River Jordan and penetrates into Iraq 



New Concrete Gets a Mirrorlike Surface as It Sets 




Section of new concrete aqueduct. The material is so highly 
glazed that it acts as a mirror as is seen in photo at right 




Concrete, with a mirrorlike 
glazed surface, is now being pro- 
duced through a discovery made 
by a Burbank, Calif., inventor. 
The glazing is done as the concrete 
sets. According to the inventor, no 
new chemical has been injected, 
the secret of the process lying in 
the manner in which the product 
is mixed. Besides its use for dec- 
orative purposes and the replacing 
of glazed tile, the new construc- 
tion material may find use in the 
building of aqueducts. By employ- 
ing the glassy-surfaced concrete 
for lining the pipes, friction could 
be reduced and more water deliv- 
ered in the same length of time, 
the inventor points out, thus per- 
mitting smaller-sized aqueducts to 
handle the same water supply and 
thereby considerably reduce the 
original cost of construction. 



NO FENDERS ON NEW AUTO 



Ax untscal automo- 
bile, now being manu- 
factured in Colorado, has 
a front axle that arches 
completely over the en- 
gine, while the body ex- 
tends the whole width of 
the fenders so that sep- 
arate fenders outside the 
body are not necessary. 
The width of the car 
makes it possible for an 
ordinary adult person to 
sleep crosswise in it. The 
drive is on the front 
wheels, and the design 
of body, as photo shows 
is ultra-modernistic. 




This recently designed front-drive auto has an extended body, so wide an a 
in it crosswise. Note that extra fenders arc not needed as body serves 



dult can sleep 
that purpose 
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First Air-Conditioned Auto 




With all windows scaled, and a stream 
of fresh, filtered air at just the rich! 
temperature entering through a special 
duct, the world's first air-conditioned 
automobile recently made its debut in a 
successful test run on New York City 
streets. It demonstrated a remarkable 
new system that promises all-the-year- 
round driving comfort, regardless of sum- 
mer heat or winter cold. Air is drawn 
into this system through a concealed inlet, 
filtered to remove dirt and dust, blown 
over coils that chill or warm it as re- 
quired, and admitted through grills to the 
car's interior. Cooling is 
effected by a refrigerating 
compressor beneath the 
tloor boards, resembling that 
of an electric refrigerator, 
which takes its power from 
the car's generator or may 
be run from a special bat- 
tery. To heat the air, hot 
water is circulated through 
the coils from the car's 
radiator. The air-condition- 
ing equipment may be 
turned on or off at will 
from the instrument board 
or rear seat. Since the win- 
dows of the car are kept 



closed, outside noise is excluded. Any 
closed car. new or old. may have the 
air-conditioning system installed, accord- 
ing to the New York concern sponsoring 
the invention, which expects to manu- 
facture it in the near future at a suf- 
ficiently moderate cost to permit its use 
even in low-priced cars. The makers fore- 
sec the car of the future provided with 
air conditioning as standard equipment. 
In that event many of the inconveniences 
encountered at present will be removed, 
along with a decrease in the danger of 
suffering carbon-monoxide poisoning. 




Through the grills seen 
above, fresh air enters 
and old air is expelled 
in the first air-condi- 
tioned car seen at right 




Beneath the floor boards in the auto's rear 
compartment is placed this refrigerating com- 
pressor to chill the air drawn into the car 
and make driving comfortable on hot days 



HOT-AIR APPARATUS DRIES PLASTER 

By driving heated air 
and gases under pressure 
into new buildings, a 
Hamburg, Germany, con- 
tractor has cut down the 
time required for drying 
the masonry and plaster. 
Large apartment houses 
have been dried out in 
this manner in from two 
to four days — only a 
fraction of the time 
formerly required. To 
facilitate the setting of 
the plaster as it dries, 
special gases are carried 
into the buildings with 
the air. The doors and 
windows arc kept tightly 
closed during the arti- 
ficial drying process and 
the temperature of the 
air is regulated accord- 
ing to the type of build- 
ing and the degree to 
which the interior has 
been finished. The range 
of temperature possible 
is from twenty to 200 de- 
Hot air and gas forced into buildings to dry plastered walls grees Centigrade. 
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GRAVITY 
FILLS THIS 
NEW PEN 



Illustrations 
show how 
new fountain 
pen is filled 
by pushing 
it down in 
sliding sock- 
et of inkwell 




Provided with a capacious inkwell as 
a base, a new desk set will not run dry 
of ink at inconvenient moments. The 
special fountain pen is screwed into a 
threaded socket when not in use. If t he 
pen needs re-filling, it is simply pushed 
downward in its sliding socket. Ink runs 
into the pen by gravity, the air in the 
barrel escaping through a valve opened 
by a small button at the top. 
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Machine, above, capable of exerting 300.000 pounds of pressure, 
was used to test a sample of a cement-macadam road, twenty-one 
years old. At right, the sample is seen beginning to crack when 
the pressure reached 70,000 pounds. Note, stones also cracked 



TWENTY- YEAR-OLD ROAD RESISTS 
PRESSURE OF 70,000 POUNDS 



Little larger than a tin can, a core of cement- 
K>und macadam, taken from a twenty-one-year-old 
road at Selma. Ala., recently withstood a vertical 
pressure of 70,000 pounds in a Chicago testing 
laboratory. When the material gave way, it split 
in neat vertical cracks that ran uniformly through 
the stones and the cement which held them to- 
gether. Originated in Scotland, this type of road 

is said to be particular- 
ly economical, the 
Selma highway having 
cost less than a dollar 
a year for upkeep. 
After twenty-one years, 
this road of combina- 
tion cement and broken 
stone, is still in good 
condition. Other com- 
munities have recently 
become interested in 
the combination pave- 
ments and are laying 
it wherever possible. 
Manufacturers claim 
that the new cement 
is more durable than 
that of twenty ycarsago. 




NON-SKID TREADS FOR THE STAIRS 



Children are unlikely to slip on 
the abrasive stair treads seen be- 
low. Right, putting down treads 





Safety treads, of the non-slip, abrasive type long 
employed to prevent accidents in factories, are now 
available for use on home stairs. Grains of abrasive 
material molded into a base of semi-hard rubber give 
a sure footing and lessen the danger that children and 
others may slip and fall on the stairs. Unaffected by 
water or weather, the treads may be installed on 
indoor or outdoor steps. They may be attached to 
wood, steel, concrete, or stone by anyone who can 
handle a screwdriver and a drill. The treads are flat 
and will not catch shoe heels. 



FENDER LIGHTS WARN OF 
LEFT OR RIGHT TURN 

To make it easy for a driver to signal 
his intention of turning, a new warning 
device is controlled from buttons 
mounted beneath the steering wheel and 
within convenient reach of the fingertips. 
Pressing the left-hand button illuminates 
arrows pointing to the left on front and 
rear fenders of that side. The right-hand 
button lights up arrows on the right fen- 
ders pointing in the opposite direction. 




Light flashing on top 
of post, above, warns 
the fisherman he has 
a bite. Closeup at left 
gives view of the flex- 
ible strip that is 
pulled down by tug- 
ging fish to close an 
electric contact. Bat- 
tery in handle fur- 
nishes power for light 



BITING FISH FLASHES 
AN ELECTRIC SIGNAL 

When a fish bites, an electric light 
flashes to announce the fact, in a new 
mechanical watchman for fish lines used 
at night. It enables a fisherman to be on 
the spot in time to land a catch, even 
when he has as many as three lines out. 
The body of the device, a pointed wooden 
stake, is driven into the ground. A line 
is tied to the base and then wrapped 
several times around a strip of spring 
metal at the top. A tug on the line pulls 
the spring strip against a set screw, clos- 
ing an electric contact and lighting a 
flashlight bulb. The hollow stake contains 
a small batterv. 
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IX A recent series of articles in Pop- 
ular Science Monthly, I told of 
the marvels of modern surgery and 
described some of the miracles of 
the operating room. Since then, scores of 
readers have written me, asking for facts 
about famous surgeons and how they tit 
themselves for their life-work. 

How do they get into surgery? How do 
they keep fit for the nerve strain of the 
operating room? How do they develop 
their amazing, life-saving skill? These are 
the most common questions. 

To find out, I talked with famous east- 
ern surgeons and corresponded with others 
in all parts of the country. The result is a 
collection of fascinating, human-interest 
facts about men whose names are synony- 
mous with surgical skill. 

Consider, for example, the start of the 
famous New York plastic surgeon, Dr. 
H. Lyons Hunt. When he was six years 
old, he told me, he used to fill his mother's 
shopping bag with knives from the kitchen 
and make the rounds of the neighbors on 
his velocipede. At each house, he would 
ring the doorbell and gravely announce: 
"Dr. Hunt is ready to operate." 

Before he was out of grade school, he 
was performing real operations— on frogs. 
When he found that the abdominal or- 
gans were covered with membrane, he 
thought he had made an original scientific 
discovery'. He entered medical school at 
fourteen and was graduated at nineteen. 

From the beginning, his one absorbing 
interest was the human face. He read 
every book on physiognomy he could find. 
He spent hours at the art galleries study- 
ing sculptured heads. He concentrated 
upon mastering the complex network of 
muscles in the face and neck, a network 
which comprises one fourth of all the 
muscles in the body. He practiced molding 
faces in plaster and clay. Today he molds 
them in living flesh as one of the world's 
greatest plastic surgeons. 

Before every operation, he goes over an 
unretouched, lifesize photograph of the 
patient. On it, he makes notes, diagrams, 
measurements. He visualizes every step 
in the operation and its effect upon the 
future appearance of the patient. By 
scientifically working out every detail, he 
achieves his brilliant results. 

I know another surgeon, a famous eye 
specialist, who. as a boy, was fascinated 
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Workshops, Music, Art, 
And Sports Keep Nerves 
Keen and Fingers Nimble 

% Frederic 
Damrau, M.D. 

by eyes just as Dr. Hunt was fascinated 
by faces. He told me once that he used 
to make regular trips to the local butcher 
shop to get pigs' eyes which the butcher 
saved for him. He would carry them home 
and spend hours studying and dissecting 
them. Even today, before a particularly 
difficult operation, he will practice it on 
a pig's eye, which is remarkably like the 
eye of a human. 
Another Xew York surgeon, Dr. Ar- 



urgeons 



MARVELS 



thur Stein, recalls a kind-hearted lady who 
visited his parents when he was eight 
years old. She asked him: 

"Arthur, what are you going to be when 
you become a man?" 

"A doctor.'' was his prompt replv. 

"But why?"' 

"Because I want to drive a horse and 
buggy." 

Today he is a doctor and a famous sur- 
geon besides. But he doesn't own a horse 
and buggy. Instead, he rides around in a 
limousine driven by a chauffeur. By the 
time he achieved his ambition, horses and 
buggies were out of date and the automo- 
bile had come to stay. 

For a doctor doesn't graduate from 
medical college and begin practicing sur- 
gery at once. He doesn't become an ex- 
pert over night. He must first spend a 
number of years in general practice. 
Then he has to devote two or three years 
to intensive study of surgical technique 
under a recognized master. 

One man. who has since become a noted 
surgeon, conducted a humble practice on 
the East Side in Xew York City for 
twelve years before he ventured to use a 
.knife on anything more serious than a boil. 
Then he spent two years at various surgi- 
cal clinics, assisting at operations and 
studying the methods of the masters. He 
came back a full-fledged surgeon and I 
have seen him perform amazing feats in 
the operating room. 

The recognized surgeon cannot be a 
young man. It takes him too many years 
to prepare for his work. In fact the 
American College of Surgeons will confer 
its degree only upon doctors who havc 
becn in practice for eight years or more. 

On the other hand, the life of the sur- 
geon is notoriously short. The strain of 
operating daily under great nervous ten- 
sion is so wearing that many surgeons 
have died of heart disease in their fifties. 
Recently. Dr. William J. Mayo lamented 
the fact that so many of his professional 
friends had died before reaching sixty. 

Only a few weeks ago. I had occasion 
to note the terrific strain under which a 
surgeon sometimes works. I had been in- 
vited to watch one of my colleagues per- 
form a difficult brain operation. The pa- 
tient was an important business man. 
There was grave doubt as to whether he 
would recover. 
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Throughout the operation, the surgeon 
was outwardly calm. There were several 
minor mishaps that could not be avoided, 
but he did not lose his temper. I knew 
he was a man of iron nerve and tremen- 
dous self-control because I had played 
golf with him and had never seen his 
even disposition disturbed. 

But when the strain was over, he was 
almost in a state of collapse. He trembled 
as if he had been through the third degree. 
I had to hold his glass for him while he 
drank ice water and later he asked me to 
drive him home because he was afraid to 
handle his own car. 

People who think that surgeons are 
cold-blooded creatures, unaware that hu- 
man life depends upon their skill, are 
mistaken. It is their keen realization that 
a single slip of the knife may mean death 
to the patient that adds to the tension. 
Again there are sudden emergencies for 
which the surgeon must be prepared. 

A dramatic instance of this kind oc- 
curred recently in France. Bleeding in- 
ternally and near the point of death, a 
woman was brought to the Rothschild 
Hospital in Paris. Only an immediate 
blood transfusion would save her life. 
When all those present were tested, it 
was found that only the blood of the 
chief surgeon matched the patient's and 
could be used. Without hesitation, the 
doctor drained blood from his own veins 
for the transfusion. Then he operated up- 
on the patient and saved her life! 

To be prepared for such emergencies 
as well as for the constant strain of the 
operating room, surgeons train like ath- 
letes to keep physically fit. They regulate 
their diet and their hours of sleep. A 
majority of them are total abstainers 
from alcohol. Many avoid the use of to- 
bacco entirely. Some do not even touch 
coffee or tea. And all are particularly care- 
ful to obtain a good night's sleep. 

"A tired surgeon is a poor risk for any 
patient.'" 

That is an epigram of the New York 
specialist, Dr. Abraham Wolbarst. He 
makes it a point to spend the evening 
before a heavy day in the operating room 
reading light fiction or a detective story 
to relax his mind. Dr. H. W. E. Walther, 
noted New Orleans surgeon, obtains the 
same result by going over his collection 
of Japanese swords and prints. Dr. Morris 
Levine, who has achieved results border- 
ing upon the miraculous in his treatment 
of '"hopeless" mastoid cases, lies on a 
couch and prays for divine assistance be- 
fore every operation. Dr. H. Lyons Hunt 
closes himself in his room and takes a 
refreshing nap of five or ten minutes be- 
fore he begins his work. 

But the most curious preparation of all 




HOW INTERNES LEARN SURGERY. A new 
method of teaching students, during an actual op- 
eration without endangering the life of the patient, 
has been developed by Dr. Rafe C. Chaffin. of Los 
Angeles, who is seen above wearing the microphone 
into which he talks while operating. His descrip- 
tion is taken down by a stenographer, who is shown at left. Picture at top shows an 
operation in progress which is being described by the surgeon for the benefit of the internes 
who arc seated behind a glass partition and who by means of a loudspeaker hear what is said 




is made by another New York specialist. 
He always spends the evening before an 
operation at the movies. But he doesn't 
go to sec the show. He sits in the theater, 
where he will be quiet and undisturbed, 
and goes over in his mind each step of 
the operation. 

During the World War, I was fortunate 
enough to serve in the Medical Corps of 
the Army under Dr. K. Winfield Ney, one 
of the great brain surgeons. Only a few 
months ago. Dr. Ney demonstrated a re- 
markable new operation for the cure of 
epilepsy. (P.S.M. May '33. p. 24.) 



MOVIES 

BIG HELP TO 

SURGEONS 

Ingenious mechanical 
aids are used in teach- 
ing the technique of 
delicate operations to 
student surgeons. As the 
picture shows a movie 
camera is used to record 
the various steps in an 
operation on the throat 



A direct descendant of Napoleon's 
great general, Marshal Ney, he was left 
an orphan at the age of nine and educated 
himself, working his way through college. 
He has iron control of himself and has 
disciplined his nerves to stand terrific 
strains. During the hectic days when the 
American divisions were making their 
famous drives at Chateau-Thierry and in 
the Argonne, Dr. Ney spent sixteen out 
of the twenty-four hours in the operating 
room and often performed as many as 
thirty or forty operations a day ! And one 
brain operation takes more out of a sur- 
geon than a number of abdominal ones. 

To keep fit, he regulates his life like 
clockwork. He rises at eight and is never 
known to be late at the hospital. His morn- 
ing is spent in operating; his afternoon in 
seeing patients and studying their con- 
ditions. Then he takes an hour's nap be- 
fore dinner. The evening is passed in play- 
ing chess, bridge, or seeing a serious play. 
Four hours, from eleven at night to three 
in the morning, are devoted to reading and 
writing scientific literature. He has found 
that he is at his best on six hours' sleep; 
five at night, from three to eight, and one 
hour during the day. More sleep impairs 
his concentration. 
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Doing line work with his hands is second 
nature to Dr. Xey, his mother having been 
an artist and his father an inventor. 
When he was twenty, he was an expert on 
gems. Handling precious stones and de- 
signing their mountings helped to develop 
in his lingers the fine mechanical sense 
required for delicate operations. 

Because it demands a coordination of 
rapid movements, Dr. Xey practices trap 
shooting during much of his spare time. 
Also he trains his ringers for hours at a 
lime by modeling clay, carving wood, and 
practicing sculpture. In addition, he finds 
relaxation in working with woods and tools 
in his home workshop. 

But like all surgeons, he is particularly 
careful, in doing such work, not to injure 
his hands and ringers. Every cut or blister 
is a possible source of infection and must 
be guarded against. One of the prime 
features of a sur- 
geon's program of 
keeping fit is the care 
of the hands. 

To keep the balls 
of his fingers pliable 
and sensitive, one 
noted surgeon in the 
middle west tells me 
he always wears leath- 
er gloves when he 
goes fishing. Another 
was forced to give up \ 4jg 

baseball because the 
sport was hardening 
his hands. Hangnails are 
particularly dreaded and 
special care is taken in 1 
manicuring the fingers. 
Dr. Hunt, for instance, 
since 1902, has never al- 
lowed anyone to cut his 
nails for him. In that year he saw six pa- 
tients die from infection when a surgeon 
friend of his developed a hangnail after 
a manicure. Pus gathered under the 
broken skin without his know-ledge and 
only after the patients had died did he 
discover the source of the infection. 

In winter, most surgeons wear fur-lined 
gloves and take special precautions 
against chapped hands. They rub gly- 
cerin or imported coconut oil into the skin 
every night. In addition, they are careful 
of the soap they use, choosing only bland 
varieties which do not contain harsh in- 
gredients. 

The "scrubbing up," which is part of 
the preparation for every operation, is 
particularly hard on the hands. As a first 
step in sterilizing his hands, to prevent 
the danger of contaminating the open 
wound, the surgeon washes with soft soap 
in a stream of running hot water. Using 
sterilized gauze pads and hand brushes, he 
goes over his fingers again and again. 
Then, he trims his nails short and care- 
fully smooths them down. Finally, he im- 
merses both hands in a strong solution of 
alcohol for two minutes. 

After all these preparations are com- 
pleted, the hands are dried with a sterile 
towel, powdered, and slipped into steril- 
ized rubber gloves. Thus even if a glove 
tears during an operation, the surgeon's 
hand will carry no germs of infection into 
the wound. 

It can be easily understood how such a 
process of "scrubbing up." carried on day 
after day, results in irritation to the skin. 
One famous Xew York specialist has had 



DEADLY GERMS BEATEN 
BY ETERNAL VIGILANCE 




Even greater care is exercised by the Bur- 
geon to keep his hands free of germs than 
is taken with the instruments and bandages 
he uses in the operating room. His hands 
are not only scrubbed and then washed in 
alcohol, but he manicures his nails with 
great care and then wears rubber gloves. The 
top picture shows a surgeon sewing up a 
wound while the other two views show an 
operator, right, controlling the steam for the 
sterilizing chamber, and a nurse, left, care- 
fully removing the sterilized instruments 

to quit operating for weeks and months 
at a time because of hypersensitive skin. 
But in spite of this handicap, he has at- 
tained national recognition by his work. 

Frequently, surgeons must fight some 
handicap that lies in their way. One of 
my surgeon friends, for example, is near- 
sighted. Another is lefthanded. Another, 
a noted eye specialist, had to battle 
against a trembling of the hand due to 
nervous tension during operations. He 
took up golf and credits it with having 
given him the poise and self-control he 
needed for his professional work. 

Curiously enough, what would appear 
to be the worst handicap in the world for 
a surgeon has actually been an aid to the 
career of another eastern specialist. Imag- 
ine a surgeon fainting at the sight of 
blood ! That is what this doctor did re- 
peatedly during his freshman year at 
medical school. He still has a horror of 
hemorrhage. However, this very fact has 
led him to devise special methods to con- 
trol bleeding. As a result, his operations 
are practically bloodless and the conserv- 
ing of the patients' life-stream in this way 



contributes largely to their rapid recovery. 

Almost all surgeons are constantly seek- 
ing to increase the skill of their hands and 
their ability to coordinate brain and mus- 
cle. One surgeon of my acquaintance took 
up etching as an aid to developing more 
delicate control over his fingers. Several 
whom I know learned to play the violin 
in order to increase the nimbleness of 
their hands. Again, Dr. Forbes Hawkes, 
noted for his remarkable operations upon 
the kidney, learned to play the piano as 
training for his fingers although he did not 
care for it as a musical instrument. 

In fact, so far as the hands are con- 
cerned, there are many points in common 
between the pianist and the surgeon. The 
active hands of a Paderewski would have 
no difficulty in tying a row of stitches 
rapidly and unerringly. 

To perfect himself in this phase of his 
work, one Brooklyn, X. Y., surgeon re- 
ports he spends part of each evening tying 
knots in strings around a bedpost. In the 
operating room, he is noted for the speed 
with which he ties 
stitches in closing a 
wound. 

Fencing is the meth- 
od used by another sur- 
geon to keep his eyes 
and muscles in perfect 
coordination. In addi- 
tion, he plays musical 
instruments that re- 
quire the use of both 
hands. For, whereas 
the average craftsman 
is skillful with either 
his right or his left 
hand, the surgeon must 
have a high degree of 
dexterity in both hands. 
In fact, most of the 
masters of the operat- 
ing room are ambidex- 
terous, equally at home when using either 
hand. I have seen famous surgeons work- 
ing first with one hand and then with the 
other, according to which one gave them 
the best conditions for cutting or sewine 
during an operation. 

Performing operations upon animals for 
scientific research, is another method by 
which the surgeon trains his hands to per- 
form delicate tasks. In this work, the 
experimenter is often dealing with tiny 
glands and the slightest slip upsets the 
whole experiment. It is interesting to note 
that it was through such an experiment 
that Dr. Frederick Banting, of Toronto. 
Canada, discovered insulin, the gland ex- 
tract which has aided thousands of suf- 
ferers from diabetes. This discovery by the 
Canadian experimenter is rated as one of 
the greatest made in the field of medicine. 

Dr. Harry Koster. noted Brooklyn. X. 
Y., surgeon, is another who carries on 
experimental work on animals almost con- 
tinually. He finds it the best preparation 
he can make for delicate operations upon 
suffering patients in the hospital. 

In recent years, the life-saving record 
of surgery has been climbing steadily. 
More than a million operations a year are 
performed in the United States alone. And 
the loss of life is notably small. Much of 
the credit for this remarkable record must 
go to the infinite pains with which the 
surgeon prepares for his work and the un- 
ceasing efforts with which he seeks to in- 
crease his skill and technique. 
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Here are a few of the 20,000 
buffalo that now constitute 
big government-protected 
herds in the northwestern 
part of Canada. Originally 
started with only 700 ani- 
mals, their increase has been 
amazingly rapid and now 
each year about 1.000 of them 
are killed for fur and food 
and buffalo robes are again 
becoming extremely popular 
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CAN THE 

Buffalo 



COME BACK? 



BUFFALO steaks for western restaurants, buffalo coats for 
northern travellers, and a buffalo round-up for tourists, 
1 attest to the fact that the once nearly extinct buffalo is 
making a come-back. According to recent figures of the 
Canadian government, there are now nearly 20.000 buffalo on vast 
preserves. Twenty-five years ago the Canadian government pur- 
chased about 700 animals, constituting the last herd in existence. 

Every year about 1.000 buffalo are killed by high-powered rifles 
on the Canadian government's preserves in western Canada. Their 
meat goes to stores and restaurants throughout the west, both in 
the United States and Canada, and buffalo steaks are also pro- 
curable in the larger cities of the East. Buffalo coats are being 
used for the winter outfits of the Royal Canadian Mounted Police. 

The main herd, over 6.000 animals, is kept at Buffalo National 
Park, near Wainwright, Alberta. Here an annual round-up is held 
each autumn, the only buffalo round-up 
in the world. The animals are driven by 
hard-riding cowboys to the corrals where 
the yearlings are branded. 

Because the park at Wainwright will 
not provide grazing for so large a herd, 
every year sees more than 1,000 young 
buffaloes herded into corrals, pushed onto 
sloping ramps, and bundled into railway 
cars, which take them to Waterways, the 
end of the railway in northern Alberta. 
Here they are unloaded into corrals once 
more, then herded onto flatbottomed 
barges, and towed for nearly 1,000 miles 
along the Athabasca and Slave Rivers to 
Wood Buffalo Park in the North West 
Territories. Here there is a herd of about 
10,000 animals, enjoying a domain of 
17.000 square miles and protected against 
the ruthless killing by poachers. 



At left, buffalo arc be- 
ing loaded for transpor- 
tation from Wainwright 
to Wood Buffalo Park. 
Below, cowboys who 
ride the range and see 
that the buffalo is safe 
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You can Photograph 

with your EQUATORIAL ' 




Illustration shows how your homemade telescope can be adapted, with slight changes, to take 
pictures of the moon, reproducing its features clearly like the one that is seen at the right 



HAVING made a star-trail photo- 
graph with your camera, as de- 
scribed in the first article of this 
series (P.S.M., Apr. '33, p. 38) 
I am sure you will want to take pictures 
of the moon, the Pleiades, and other star 
groups that are visible in our hemisphere. 

The fascination of astronomical photog- 
raphy will grow upon you. To develop a 
film and find that you have obtained a 
beautiful image of the moon that can be 
enlarged up to three or four inches in di- 
ameter will give you a real thrill. You 
won't stop photographing the moon until 
you have made a series of six or more 
pictures showing our nearest neighbor in 
all her phases. 

Then with only a slight change in your 
apparatus, you can easily make photo- 
graphic maps of the principal stars. If you 
preserve your prints in an album, you can 
gradually build up an interesting star 
atlas. One by one. you can add maps of 
the Great Bear, of Orion, of Taurus, of 
Andromeda, and of the other constella- 
tions that annually move across the heav- 
ens in a majestic procession. 

In this article I shall show you how to 
add to your equatorial mounting (P.S.M.. 
Oct. '33, p. 36) the simple mechanism 
that will enable you to follow the stars 
during the prolonged exposure needed to 
take a picture of them. This slow-motion 
device, however, is not needed to obtain 
a fine picture of the moon. This can be 
done in half a second, during which time 
the movement of the moon's image on the 
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By 

Gaylord Johnson 



film will be too small to spoil the sharp- 
ness of the picture. 

The only additions needed for turning 
your homemade equatorial telescope into 
one for moon photography are a simple 
camera made of cardboard, and a finder 
tube for getting the position of the moon's 
image after the film has been put in place. 

I am taking it for granted that you 
have built your telescope cither with a 
camera's portrait attachment lens for an 
object glass, or with a weak positive or 
convex spectacle lens of about six feet 
focus. The latter is known to opticians 
as a "half-diopter" lens. 

If you have used a portrait attachment 
lens of about three feet focus, you can 
expect it to throw an image of the moon 
about one centimeter or two-fifths of an 
inch in diameter. The six-foot spectacle 
lens, however, will give a thrce-fourths- 
inch moon image that will be much more 




.-atislactory for subsequent enlargement. 
Also the larger image will be sharper, as 
the errors of the longer focus spectacle 
lens are less apparent. For astronomical 
photography. I strongly recommend the 
use of the spectacle lens and a six-foot 
telescope tube. It will be easy for you to 
extend a shorter telescope by adding the 
required amount of cardboa'' ' mailing 
tube, and rebalancing your telescope on its 
equatorial mounting. 



Simple Changes Convert Your Homemade Instrument 
into a Camera with Which to Take Photos of Heavenly 
Bodies . . . Slow-Motion Device that "Stops" the Stars 
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TELESCOPE 



(20 THREADS) 
BOLT — NUT SUNK 
FLUSH', SCREW 
PROJECTS 'A' TO 
% ENTER TRIPOD 
' SOCKET ON 
CAMERA 




DCCUMAT10N 
AXIS 



Below, two views of finder 
tube which is seen in use 
on these pages. Note the 
cross threads in one end 
and the eyelet in the other 
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BLOCK 



A X 16 DOWEL ROD 
SHARPENED AT 
UPPER END 



J4X7- DOWEL 
BOO SCREW 
TO BLOCK 





Diagram gives sire and 
shape of material used in 
building a slow-motion de- 
vice that enables you to 
take excellent star photos 



CAMERA SET UP 
TO PICTURE STARS 

To photograph star con- 
stellations, the telescope is 
replaced with an ordinary 
camera which is mounted 
on a slow-motion mecha- 
nism by means of whichyou 
can keep your camera 
pointed at the moving stars 
so no streaks will appear 
on your film. About ten 
minutes exposure time is 
necessary in taking pictures 
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UNDER 
TUBE 




To find the focal length of the spec- 
tacle lens, and the size of the moon image 
which it produces, hold the lens in your 
fingers in the sunshine and move it back 
and forth until the sun's image is sharp 
on a wall or piece of white cardboard. By 
a strange coincidence, the apparent size of 
the sun and moon are the same. This, by 
the way, is why total eclipses of the sun 
are possible. Accordingly, the diameter of 
the sun's image on the wall will give you 
the size of the moon's image on the film 
of your telescope camera. 

After determining the approximate fo- 
cus of your object glass, make the tele- 
scope tube three or four inches shorter 
so that the camera attached to the sliding 
eyepiece tube can be moved up until the 
image is in focus on the film. 

Now you can proceed to build the 
camera. 

Since you are going to photograph the 
moon with the object glass alone, you 
must remove the linen-counter eyepiece 



lens which you attached tp the sliding 
eyepiece tube, and replace it by the cam- 
era. A better way, however, is to make 
another sliding tube to carry the camera, 
because this leaves your original eyepiece 
assembly intact for visual observations 
w r hcn you desire. 

The camera is simply a shallow box 
built to hold a film pack of small size. 
The pack can be held in place by strong 
rubber bands. 

A dark slide is necessary to prevent 
fogging the film when the eyepiece tube 
is removed from the telescope. This is es- 
sential when carrying the film to the dark 
room for development. 

After the camera is built and glued to 
its sliding tube, the next step is to provide 
a finder tube to use in pointing the tele- 
scope w r hen the camera is in position. This 
is merely a mailing tube about a foot 
long, attached to the telescope as shown 
in the illustration on the opposite page. 
At one end of the finder tube an eyelet is 



This star photo was made with a camera that was kept 
pointed at the stars by means of the device shown below 



made in the disk of cardboard 
which closes this end. At the 
other end, which is left open, 
two cross threads are placed. 
The eyelet hole should be no 
more than a sixteenth of an 
inch in diameter. It can be 
made with the sharp point of a 
pair of compasses. 

The accurate adjustment of 
the finder tube to the telescope 
tube can be made easily by day- 
light. The mounting should be 
made upon two small blocks of 
wood, whittled to fit the curves 
of the two tubes. 

Foint the telescope toward 
some distant small object, such 
as the weathervane on a church 
steeple, or the ball on a far- 
away flagpole. Then fasten a 
small piece of ground glass in 
the camera, occupying the film 
pack's place. Use a bit of ad- 
hesive tape to hold it tempo- 
rarily. Adjust the telescope so that the 
image of the weathervane appears in the 
center of the ground glass. Slide the 
camera tube in or out until the image is 
as sharp as possible. Mark with a pencil 
the place on the camera tube where it 
enters the telescope tube. This establishes 
the focus of the camera for future use. 
Then, without moving the telescope, ad- 
just the finder tube, held temporarily up- 
on its supporting blocks by rubber bands, 
so that the weathervane is exactly in the 
center of the cross threads as you look 
through the eyelet. When the adjustment 
is right, make it permanent by flowing 
some liquid glue between the blocks and 
the tubes, using a small camel's hair brush, 
and allow it to dry in position. Later, the 
finder tube can be wired still more firmly 
to the telescope tube. 

You are now ready to find the photo- 
graphic focus of your telescope camera. 
This will probably be slightly shorter than 
the visual focus (Continued on pane 104) 



NOVEMBER, 1933 



37 



Copyrighted material 



■ 




MODELS POINT 

Vanishing 



TWO young scientists stood at the valves that controlled the 
ebb and flow of ocean tides in the small model before them. 
Almost hidden from public view on the shaded grounds of the 
California Institute of Technology the forty-foot model — con- 
taining two rivers, a large bay emptying into the Pacific ocean, and the 
channel through which tides flow — looks exactly as the real coast looks 
from an airplane flying over southern California. 

With this model, it is hoped, several perplexing problems will be 
solved. Eventually the work may lead to the development of a system 
that will check the ocean in its attacks on the Atlantic and Pacific 
coasts, keep bay and harbor channels free from sediment and confine 
rivers to their channels, thus preventing the loss of hundreds of millions 
of dollars to those owning property on the shore. 

For years it has been known that the oceans, in 
some sections, are eating at the shore line. 

On the California coast from Point Arguello to 
Point Buchen the coast line, as the result of centuries 
of wave action, has assumed a jagged, sawtooth 
form. Here are found many indications that powerful 
waves are gradually eating away the headlands. 
Beaches are drifting southward while rock jetties, 
fashioned by human hands, preserve the shore. 

In southern California the coast line consists of 
stretches of sandy beach alternating with rocky 
shore. Several years ago heavy storms and floods 
swept away a 'strip of land on which an expensive 
road had been built. Such recession of the shore line 
not only is being stopped now but new beaches are 
being formed by building out into the ocean thin 
fingers of concrete and sheet steel, known as groins. 
These break up the powerful, swirling action of the 
waves, which carry sand away from the shore. 

During the last 100 years accurate measurements 
show that the New Jersey coast, along 134 miles of 
ocean front, has eroded on the average of two feet a 



In the steel channel, 
left, the rate of water 
flow was determined by 
pieces of paper and the 
erosion of sand on the 
bottom was noted to 
find what material to 
use in the shore model. 
Below, view of Califor- 
nia coast showing new 
beach between groins 
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Diagram of the model and apparatus used by the California Insti- 
tute of Technology in studying the destructive action of waves 
and ocean currents in eroding the Pacific and Atlantic shores 



By Andrew R. Boone 
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WAY TO SAVE 

Coastline 



year. This record indicates an erosive tendency of forty miles in 
100.000 years — a rapid rate when measured in geological time. 

Shore protection problems have become highly important in recent 
years, not alone because of the New Jersey and California exper- 
iences, but also because the public demands more and wider beaches. 
Fortunately science is finding a way, through the study of relatively 
tiny models, combined with experiments along the coasts and be- 
neath the surface of the oceans themselves, to save the long coast- 
lines against further serious inroads by the seas. 

In my investigation for the readers of Popular Science Month- 
ly, I found that many agencies constantly seek new- light on the 
common problem. Of the several methods, perhaps the models arc 
most important. Vet engineers, public and private, also are going 
down to sea with other interesting apparatus and methods. 

Red sand is placed in a trench on the beach at Seaside Heights, 
X. J., that its movement along the beach may be studied. Giant sand 
particles, in the form of sixty weighted croquet balls, settle down in 
the Atlantic off the Jersey coast to supply data from which to 
compute the bottom forces. Observations of ocean currents by 
means of stationary meters are made. Currents generated by strong 
winds, tidal currents, effects of currents on sand movements, waves, 
breaking or plunging of waves, and even the motion of water par- 
ticles in weaves are being observed and analyzed. 

Many protective works in rivers and along the coasts have been 



^^^^ Air view of Ala- 
mhos Bay. Los 
Angeles. Note how closely 
the actual details are fol- 
lowed in the scale model 
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From a swinging crane, vertical pictures are taken 
of the model to record the erosive action of artificial 
tides. At left, the scientists are studying the 
effect of tides and currents in the tiny model 



built, but there has been no uniformity in the types 
of structure. A breakwater serves a useful purpose 
at one place, a small jetty or groin, projecting a short 
distance into the sea, builds up the beach at another. 
But there are many other problems, which today are 
being carefully examined by the Beach Erosion Board 
of the U. S. Army. 

Not all these investigations are concerned with a 
recession of the shore line, however. Along the Xew 
England and the Pacific coasts, rocky headlands 
reach down to the borders of the sea. Between such 
headlands bays are formed and at the heads of such 
bays pocket or bayhcad beaches are frequently 
found. Often adjacent low lands may be subjected 
to destructive overflows either from high tides or 
floods from rivers emptying into these bays. 

Except in isolated cases, ( Continued on page 102) 
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Polish Woman Studies Early American Skulls 




Dr. Hrdlicka and Dr. Pitrowska-Stolyhwo. of Poland, examining skulls 



Skulls of Amer- 
ican aborigines led 
recently to a 4.000- 
mile journey by the 
famous woman an- 
thropologist of Po- 
land. Dr. Eugenie 
Pitrowska-Stolyhwo. 
For some time, she 
has been making a 
study of the rela- 
tionship between the 
early peoples of 
America and Asia. 
While in America, 
she will spend much 
of her time working 
with the collection 
of prehistoric skulls 
gathered by Dr. Ales 
Hrdlicka, anthropol- 
ogist of the Smith- 
sonian Institution, at 
Washington. D. C. 




CAMERA PERISCOPE INSPECTS BOILERS 

Magnified pictures of hidden cracks in 
steam boilers are being taken by a Hartford. 
Conn., insurance firm with a new camera peri- 
scope to present owners with convincing evi- 
dence of defective equipment. Applied to rivet- 
hole walls, the device reveals fissures otherwise 
visible only to an inspector's expert eye. In 
one large plant it recently disclosed a boiler 
so weakened as to be in imminent danger of 
exploding, and the boiler was replaced in time 
to avert a serious accident which might have 
occurred had not the defect been discovered. 




Electric razor- 
blade sharpener 
that automatic- 
ally stops itself 
when the cutting 
edge is perfect 



ELECTRIC RAZOR-BLADE 
SHARPENER RUNS ITSELF 

Complete in a compact box. a new 
razor-blade sharpener runs by electricity, 
automatically stopping when the blade 
is ready for use. Two upright pins in the 
box hold the blade in place. The lid is 
closed and. according to the manufacturer, 
the device does the rest. Whirling rollers 
strop the blade until it is perfectly sharp 
and then the current is automatically cut off. 



Above, camera periscope being used 
in search for obscure flaws in a steam 
boiler. At right, diagram showing how 
the camera photographs rivet holes 





VEST-POCKET SLIDE RULE 

A midget slide rule that slips in a vest 
pocket and costs less than one-tenth that 
of the ordinary rule has been introduced 
by a Connecticut manufacturer. The rule 
is equipped with a metal back in place of 
the usual wooden one. thus preventing 
the warping that formerly was possible. 

SEAPLANE RACES WITH BRITISH SPEEDBOAT 

Rounding a turn neck and neck, a racing speedboat and a sea- 
plane were caught in this remarkable action picture by a British 
photographer. The light monoplane acted as pacemaker for the boat 
during practice runs in preparation for a regatta. The lower wing 
of the plane, as it banked into some of the turns, barely skimmed 
the water. By its brushes with the speedboat, the little monoplane, 
equipped with a single pontoon, gave added interest to the trial runs. 
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Ship's Gage Shows Speed and Distance Run 



Showing the speed in knots and the 
total distance covered on a voyage, a new 
speedometer for ships has passed final 
tests and is being adopted by transatlantic 
and naval vessels. Perfected by an Amer- 
ican marine inventor, Edward S. Cole, the 
device is known as a pitometer. 

A streamlined bronze rod extends for 
approximately two feet below the keel of 
the vessel on which the speedometer is 
installed. Near its end are two tiny holes, 
one in front and one on the side. They 
are the entrances to small tubes which 
run up the center of the bronze rod and 
connect with a U-shaped, mercury-filled 
manometer, or pressure gage, in the hold 
of the vessel. 

When the ship is plowing ahead through 
the water, the pressure on the front hole 
is naturally greater than on the one at 
the side. Variation in these pressures cause 
the mercury in the manometer to rise or 
fall. A float is thus moved up or down, 
actuating the speedometer mechanism and 
producing the readings on the dial of the 
master instrument. Through an electric 
circuit, duplicate readings are shown on 
other dials distributed at various points 
about the deck. 

When desired, the bronze rod can be 
drawn up into the vessel. The manometer 
is so mounted that rolling and pitching in 
heavy seas does not affect it. The Ameri- 
can liner Washington is one of the ships 
equipped with the speedometer and it is 
expected that others will soon install it as 
its dependability and accuracy become 
more widely recognized. 




At upper left, ship's speedometer with dial showing knots and figures below giving the 
distance run. Above, mercury manometer beneath the speedometer so supported that it 
always stays centered. At left, rod that is attached to ship's bottom. Note pressure hole 




PHONE NUMBERS ON ROLLS 
IN INSTRUMENT'S BASE 

Four alphabetical number files are 
mounted within a compact telephone base 
recently produced by an eastern inventor. 
The frequently desired numbers are writ- 
ten on cloth sheets attached to spring rol- 
lers within the base. The sheets are pulled 
out as shown above and snap back in 
place when released. The four sheets hold 
280 names. Swi%'el mounting of the base 
facilitates access to any one of the lists. 
In the base, also, arc paper and pencil. 



WATER CHANGES BLACK 
CRAYONS TO PAINTS 

Combining crayons and water colors, a 
new outfit for children has been intro- 
duced into this country' from England. 
All of the crayons leave black lines when 
they are used to trace the outlines of pic- 
tures. But, when a brush, wet with clear 
water, is drawn over the crayon lines, they 
turn into water-color paint, producing the 
color indicated by the label. They are 
then spread like ordinary paints. 



Drawing set of 
black crayons 
that turn to 
water colors 
if dampened 
with a brush 






RADIO TUBE OF METAL 
CAN BE WALKED ON 

Proof against the roughest handling, an 
indestructible type of radio tube developed 
in England is so sturdy that it may even 
be stepped on without damage, as shown 
above. A metal bulb replaces the cus- 
tomary one of glass, main- 
taining the vacuum and 
also serving as the anode; 
glass is used in the tube 
only to insulate the bulb 
from the metal base, The 
tube is encircled by a metal 
cylinder for electrical shielding. 
It is designed for use anywhere 
but should prove especially 
valuable in portable sets or 
others frequently moved. 
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Tubes Bent Without Kinks 



BLINDERS ON TRAFFIC 
LIGHTS AID DRIVERS 

Square traffic lights equipped with 
blinders are the latest apparatus for 
street-corner control being tried out in 
New York City. Eight vertical partitions 
in front of each light protect the colored 
glass from the glare of the sun. which 
frequently confuses motorists in the old 
style of open lights. In addition, the 
darkened housing is said to give a more 
brilliant and easily seen signal when the 
traffic lights are on. The projecting fins 
also prevent drivers from seeing the cross- 
traffic signals and thus discourage at- 
tempts to "beat the lights." 



IP 



FOOD PACKED 
IN BEER STEIN 

Adding a handle to the 
container in which pre- 
pared food is packed, the 
manufacturers have turned 
the glass jar into a stein. 
When the metal lid that 
protects the contents is 
removed, it is found that 
the lip of the jar is 
smooth, there being nei- 
ther threads nor shoulder 
to interfere with its use 
as a stein, which it closely 
resembles in shape and 
size. When purchased the 
stein is hermetically sealed. 



Metal tubes are bent without cracking 
or distorting their walls by the use of an 
alloy that melts at a low temperature. 
The alloy, which consists of bismuth, 
lead. tin. and cadmium, melts at 160 de- 
grees. Fahrenheit. To use it, the alloy 
is melted under water and then the water 
and metal are poured into the tube to be 
bent, which is held vertically with its 
lower end plugged with cork. The water 
heats the tube before the alloy reaches 
it and thus prevents cold sets. Naturally 
the water is forced out by the heavier 
metal. Cold water is then run around 
the tube to chill the alloy quickly. When 
cooled to room temperature, the alloy- 
Idled tube can be bent at will into a vari- 
ety of shapes, as shown in the photograph 
below, without developing kinks. The 



Tubing is bent 
without kinks by 
melting an alloy, 
right, and pouring 
it into the tube. 
It can then be 
bent into many 
shapes as shown 
below. At left, 
heating the bent 
tube to remove 
the molding alloy 



alloy is easily removed by immersing the 
tube in boiling water, which melts the 
soft metal so it will readily run out. The 
manufacturer says the alloy does not tin 
the inside of the tube and can be used 
repeatedly without loss of volume and 
thus it proves a most economical process. 





PORTABLE HAMMER BREAKS ROCKS 



A hammer that weighs a ton and a 
half and is capable of shattering granite 
boulders or demolishing small structures, 
has been mounted on a power shovel to 
produce a new mechanical aid for con- 
struction gangs. Dropping from a height 
of five or ten feet, the giant sledge ham- 
mer can deliver twenty blows a minute. It 
is especially adapted for such work as 
breaking up reenforced concrete, shatter- 
ing large rocks encountered during exca- 
vations, pounding down short piles, 
breaking ice. frozen ground, and bodies 



of shale and sandstone which are too hard 
to dig with the ordinary power shovel. 
Because the striking face of the hammer 
is removable, other shapes can be sub- 
stituted as the work demands. Thus, for 
special uses the hammer can be turned 
into a gigantic ax. pick, or mattock. 




Portable powered sledge hammerwithwhich 
rocks arc shattered. It weighs 3.000 pounds 
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AIRPORT'S CIRCLE HELPS 
PILOT CHECK COMPASS 

Ox the airport at Portland, Ore., is 
a huge white circle that enables trans- 
port pilots to check their compasses with 
a minimum of effort. Lines divide the 
circle" like a cut pie. By using a plumb 
line, the ship is jockeyed into a posi- 
tion facing directly along one of these 
lines, and the compass reading is taken. 
If the compass is set correctly, it gives 
the same reading as that represented by 
the line on the ground. If it is off a few 
degrees, the pilot can either set it right 
or allow for the error in charting his 
course. Readings are taken on all the 
lines as a complete check on the in- 
strument in the airplane. 





New English car that is 
only 27 inches in height 



LOWEST AUTO ONLY 27 INCHES HIGH 



With an overall height of only twenty- 
seven inches, a dachshund car recently ap- 
peared on the roads of England. It is be- 
lieved to be the lowest automobile in the 



Large circle, with radiating lines, laid out on the ground of Portland, 
Ore., airport, is used by pilots to test the accuracy of their compasses 

DEVICE AUTOMATICALLY 
TESTS OIL IN MOTOR 

HL\Y1XG the appearance of a large hypo- 
dermic needle, a device recently placed 
upon the market is said to test a car"s 
motor oil and automatically record its 
cleanliness. The needlelikc tube at the 
end is inserted into the crank case through 
the bayonet-gage hole, the breather hole, 
or the tiller, and the plunger at the top 
is [lushed down several times and then al- 
lowed to rise as far as it will go. After 
the instrument has been removed, the 
reading is made. "Clean" and "Dirty" are 
stamped on the plunger with a calibration 
mark separating the two words. If the 
plunger rises until it exposes the "Clean" 
mark, the oil is safe to use; if it does 
not, the oil should be changed. The 
amount of dirt in the oil determines how- 
far the plunger can rise. The test should 
be made, the maker states, after the en- 
gine has been running. 



world, the distance from the top of the 
windshield to the pavement being less than 
three times the height of this page. It was 
built by a Bradford engineer. 



USE MAGNETIC NOTES TO TEACH MUSIC 




Musical notes, held in place on staff by 
magnetism, are used in teaching children 
in Portland, Ore. They arc easily moved 
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Magnetic notes for teach- 
ing children the elements of 
music have been devised by 
a Portland. Ore., musician. 
On the piano before the 
child is placed a large fcrro- 
type plate on which is paint- 
d a staff of music. The 
notes, cut out of cardboard 
and having a small magnet 
on the back of each, are 
put in their proper positions 
on the lines, the mag- 
nets holding them in 
place. After the child 
has visualized their 
position and can play 
them on the instru- 
ment, the notes are 

V shifted easily and 
quickly to a cliffer- 
V ent position for fur- 
ther work. 




With this syringelike device oil is drawn from 
a motor and its condition automatically found 
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Below, at left, are the essential parts of a filter holder for your microscope. The base is 
a large pipe cap and the clamp was made from a piece of brass rod. In circle, filter of 
gelatine sheets between glass is held in the filter holder ready for use beneath the lens 



MAKING AND USING 




In this picture of the shed skin of a 
spider, the fang on the cheliccra is 
plainly seen. The fang is hinged so it 
can be folded down like a knife blade. 
Through its center runs a poison duct 



olored Light 



The shed skin of a spider, which discloses 
much about the physical equipment of 
the creature, is here being arranged for 
study under a dissecting microscope 



A S imple Addition 
Increases Efficiency 
o f Yo n r M icroscope 
When You Study the 
To ols and Activity 
of a Master Weaver 



WHEN you leave the 
world of ordinary 
things behind and. 
with the aid of your 
microscope, go on an exciting journey into 
the Land of the Invisible, you find your 
trip enlivened by color. The green chloro- 
phyll of plant tissues, the red corpuscles 
of blood, and the colored crystals are a 
few examples of natural coloring. 

The most important thing about color 
in microscopy, however, is the fact that 
you can use it to help you see things that 
otherwise would be indistinct or invisible. 
If you make photomicrographs, you can- 
not escape for long the use of color. 

The process of employing color to im- 
prove the performance of your lenses is 
so simple that you will encounter no diffi- 
culty whatever in applying it. You sim- 
ply insert a piece of colored glass or 
other colored, transparent material into a 
beam of artificial light focused to illumi- 
nate the object you are examining. Some- 
times you can use two or three colors at 
once. The colored glass is called a screen 
or filter. 

There are several reasons why a micro- 
scopist uses filters. For one thing, the 
lenses of many microscopes perform bet- 
ter in light of one color. Another reason 
is that, by using light of certain colors 
for illuminating specimens that have been 
treated with a dye. maximum contrast or 
detail can be brought out as desired. A 
third benefit lies in the fact that blue or 
green filters make long observations less 



tiring on the eyes. A fourth reason is 
that, in making photomicrographs, filters 
can be manipulated to control results. 
For instance, a section of yellow whale- 
bone photographed by blue light would 
be rendered with great contrast, while red 
light would bring out the detail of the 
structure. 

If microscope makers had but one col- 
or of light to contend with, their lives 
would be far easier. As it is, they must 
create lenses that are to be used in white 
light: and white light, as you know, is a 
mixture of many colors each of which 
behaves differently when passing through 
a lens. Laboratory microscopes, having 
achromatic lenses, are corrected for two 
colors (with reference to chromatic aber- 
ration). 

This means that the lenses bring two 
colors of the spectrum to sharp focus, 
while other colors are not so sharply fo- 
cused. Higher-grade instruments, having 
apochromatic objectives, are corrected 
for three colors. As for the cheaper mi- 
croscopes, it is doubtful if the lenses will 
bring more than one color of light to sharp 
focus at one point. The presence of color 
fringes about images indicates that per- 
fect color correction is lacking. 

The writer has a microscope that cost, 
when new. about $10. It magnifies to 125 
times. Simple tests with a set of three- 
color photographic filters, that is, pieces 
of gelatine stained scarlet, green, and 
blue-violet and known to photographers as 
the "A," "B," and "C filters, revealed 
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In circle, the eyes 
of a spider, usual- 
ly eight in num- 
ber. In this speci- 
men they are clear 
and brilliant. Be- 
low, diagram 
showing how to 
make an illumina- 
tor like the one 
at the extreme left 




A colored gelatine filter is being held in the light path under the microscope 
to determine its effect. With a cheap instrument, a filter helps because an or- 
dinary lens in a cheap instrument usually works better in the light of one color 



fc-VOLT 
RADIO 
DIAL LAMP 



^ 6-8 VOLT 
BILL TRANSFORMER 



Aids Your Microscope 



By 

Morton C. Walling 



that the microscope focuses all three of 
these colors at different points. When the 
image was rendered as sharply as possible 
by daylight, the insertion of any one of 
the filters into the beam of light falling 
on the mirror caused an apparent shift 
of focus. Rcfocusing would make the 
image sharp when the filter was in use. 
Then, if the filter were changed, refocus- 
ing was necessary. You will find that 
some filters, particularly when two of 
them are used together, absorb so much 
light that you may have to increase the 
illumination. On the other hand, filters 
reduce to a comfortable level the bril- 
liancy of illumination that otherwise would 
be undesirable. 

There are so many factors involved in 
the use of filters that no set of rules 
can be given in the space available. Color 
of the object being examined, correction 
of the microscope lenses, amount of de- 
tail or contrast desired, all must be taken 
into account. It is not always desirable to 
use a filter. A good microscope will per- 
form well in white light. However, many 
microscopists find that pure white light 
is tiring to the eyes, particularly when 
they spend hours on end watching the an- 
tics of an active Paramecium or rotifer. 
By inserting a blue or green filter into 



the light beam, such fatigue can be 
avoided or at least reduced. 

Many microscopes come equipped with 
a blue viewing filter that slips into a hold- 
er below the sub-stage condenser. You 
can purchase blue or green filters in gela- 
tine form or as gelatine cemented between 
glass. A flask of copper-sulphate solu- 
tion, placed in the light beam, is preferred 
by some workers as a means of making 
the light easy on the eyes. 

You need not go to a lot of expense 
to procure a set of visual filters. Although 
expert microscopists probably would 
shudder at the idea, you can build up a 
useful collection by procuring pieces of 
colored cellophane or similar material, 
bits of colored glass, and old photographic 
filters. Many store owners can give you 
pieces of the transparent material they 
use for coloring the light from their show- 
window illuminators. You can stain 
bleached out photographic plates or films 
with household dyes. Use either a plate 
that has not been developed but has been 
cleared in hpyo fixing bath, or one that 
has been bleached by any of several 
methods, such as immersion in tincture of 
iodine followed by clearing in ordinary 
hypo solution. 

At a cost of about ten cents per square 
inch, you can purchase special micro- 
scope filters in gelatine form. These are 
made by dyeing thin sheet gelatine. They 
must be handled with care because the 
gelatine will be damaged if touched with 
the fingers. Two- or three-inch squares of 



gelatine are preferable. There are a num- 
ber of visual filters obtainable in this 
form. 

In addition to the gelatine filters, you 
can buy numerous photographic filters. 
There is available a set of nine two by 
two-inch gelatine filters for photomicro- 
graphic work, at a cost of about $3. 10. 
Most of these can be used as visual filters. 

Filters made of gelatine, cellophane, and 
other fragile material should be mounted 
between glass or in cardboard frames to 
prevent damage when handled. A good 
way is to cut pieces of glass to a size 
about one-eighth-inch larger all around 
lhan the filter itself, and then sandwich 
the gelatine between two glass pieces 
whose edges are bound with lantern-slide 
tape. This method is satisfactory for all 
kinds of microscope filters because they 
are placed in the beam of artificial light 
and therefore do not interfere with the 
light rays after they have left the object 
or passed through the lenses. 

For holding the filters, you can con- 
struct a little stand that is adjustable to 
almost any position. Make a wood holder 
by cutting grooves in two blocks meas- 
uring about one and one-half inches long, 
one inch wide and five-eighths-inch thick. 
Cut the grooves about three-sixteenths- 
inch deep, and space them one-half-inch 
apart, measured on centers. Fasten the 
blocks to a base piece five-sixteenths-inch 
thick, one and one-half inches wide and 
long enough to permit the filters to be 
slipped into the ( Continued on page 92 ) 
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NEW MERRY-GO-ROUND OF MIDGET AUTOS 



A merry-go-round of toy automobiles 
is proving a popular amusement in Ger- 
many. A light steel frame is pivoted on a 
central hub holding all the midget autos 
an equal distance from the center. The 
children do their own pedaling and steer- 



RUNNERS USE TREADMILL 
AS TRAINING TRACK 

A one-man training track for 
runners is part of the equipment 
recently installed by an English 
sporting club. The device consists 
of a small treadmill platform with 
an upright pipe frame in front. 
Gripping the frame, the runner be- 
gins his workout, a speedometer at 
one side of the apparatus indicating 
how fast he is going. Speeds up to 
twenty miles an hour are recorded 
by the indicator. Because of its 
construction, the treadmill enables 
runners to work in a small room. 




ing and can govern the speed at which 
they go. In a few installations an electric 
motor turns the frame, but the ones in 
which the children pedal their own ma- 
chines are reported to be the more popu- 
lar with the youngsters. 



BABY CANNON ADDED TO 
U. S. FIELD ARTILLERY 



Latest addition to the ar- 
tillery of the United States 
Army is a midget cannon, just 
large enough to take a .22-cal- 
iber cartridge. It is built ex- 
actly to scale, one inch to 100 
inches, and reproduces, in all 
essential details, the larger 
guns. It enables artillerymen 
to practice sighting, elevating, 
and firing, without the expense 
of costly, large-caliber ammu- 
nition. By calculating the tra- 
jectory of the projectiles, the 
gunners' work is simplified. 



PORTABLE HOMEMADE ELECTRIC WELDER BUILT OF JUNK 

Built of junk parts at a total cost of 
$400, a portable electric welder, which 
does the work of a $1,300 machine, has 
been constructed by two California work- 
ers. Besides its low original cost, it has 
the added advantage of lightness, weigh- 
ing but a fraction of the conventional 
welder. A chassis from one type of auto- 
mobile, a four-cylinder motor from an- 
other, and a radiator from still another 
were used, while the generator was ob- 
tained from an electric milk truck. 

To increase the water capacity of the 
cooling system, a three-inch pipe was con- 
nected to the radiator at two points. This 
pipe also forms a strengthening member 
in the chassis frame. A fifteen-gallon gaso- 
line tank, self-starter, and instrument 
panel complete the outfit, which can be 
rolled about by hand easily. It will weld 
a half-inch rod at 800 revolutions a non- 
portable homemade electric welder that was built of odds and ends at a cost of $400 Ute. the builders report. 
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War Tank 



ON 



One Wheel 

OPERATED BY 
ONE MAN 



SPRING 
ARMS CARRY 
STABILIZER. 

WHEELS 



SUDDENLY, 
through the 
drifting smoke 
of a hard-fought 
battle, rush weird, 
one-man fighting 
tanks. They have 
the appearance of 
disk wheels and roll 
like hoops across the 
battlefield. Pouring 
out machine-gun 
fire, they leap over 
trenches, vaulting 
across on strange 
steel crutches to 
pursue the disor- 
ganized enemy. 

Such is the start- 
ling vision foreseen by a New York in- 
ventor. He has just obtained a patent up- 
on a unicycle-type tank which he believes 
will revolutionize battlefield tactics. 

Housed inside the armored body, the 
operator will steer the single main wheel 
by means of two small auxiliary wheels at 
the rear. A turn of the handlebar lifts one 
stabilizing wheel and lowers the other, 
shifting the balance of the machine and 
turning it to one side or the other. An 
internal gear mechanism, operated by a 
motor inside the body, drives the wheel 
ahead at remarkable speed. 

By a simple process of inverting the 
streamlined pants on the stabilizing wheels, 
so they form balancing floats, and at- 
taching propelling fins to the main wheel, 
the tank can be turned into an amphibian 



__ — 



TURNING HANDLEBARS 
5TFERS TANK BY LIFTING 
ONE STABILIZING WHEEL 
AND LOWERING OTHER TO 
SHIFT BALANCE Of MAIN WHEEL 



This one-man war tank, propelled 
by a hidden motor, would roll into 
action as is shown above. The dia- 
grams also give a clear idea of how 
the machine runs on land or water 



capable of plunging into a stream 
and rolling to the other side. 

One of the oddest features of the 
revolutionary machine is formed by 
the steel-tube crutches that project 
ahead on either side like medieval 
lances. As the tank rushes upon a 
trench or obstruction, the op- 
erator will drop the tubes 
so they dig into the earth 
and the whole machine 
will vault through the 
air to the other side. 

An open-type 
form of the ve- 
hicle, which is shown on 
our cover, has also 
been devised by the 
inventor. Without the 
armored body or the 
crutches, it is designed 
for highway use. 

In various parts of 
the world, recently, en- 
gineers have been re- 
viving the idea of the 
unicycle. Attracted by 
the economy and compact- 
ness of a one-wheeled ve- 
hicle, they have been attack- 
ing anew the problems of ba 
ance and propulsion which have 
been the stumbling blocks in the 



In England, an Italian inventor has just 
demonstrated a single-passenger unicycle 
in which he claims to have reached speeds 
of 100 miles an hour and to have made 
280 miles on a gallon of gasoline. In the 
near future, he plans to bring the machine 
to the United States and demonstrate its 
adaptability to American highways. Per- 
fected after more than ten years of ex- 
periment, this odd machine rests solely 
upon one huge pneumatic tire encircling 
the driver, and dispenses entirely with ex- 
terior steering apparatus. The metal rim 
within the tire supports the frame and 
driver's seat and is rotated by a motor 
of one and three-fourths horsepower. To 
guide the vehicle to left or right, a steer- 
ing wheel tilts the central frame with 
respect to the wheel, shifting the driver's 
weight and thus steering the hoop. Mod- 
els of various sizes are contemplated, the 
diameter of the hoop being suited to the 
height of the driver, so that a tall man, 
according to the inventor, would use a 
larger unicycle than a short man. 



path of the inventors. 
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ROOKIES LEARN USE OF GAS IN WAR 



STUDS REMOVED WITH 
ORDINARY WRENCH 

Studs are removed without the aid of a 
large Stillson wrench if a simple little de- 
vice, consisting of a hexagon-shaped block 
of metal with a knurled hole running 
through it, is used. A groove, cut from 
the side to the hole, holds a knurled 
wheel which revolves on a pin. The de- 
vice is placed on the stud and then turned 
with a wrench clamped to the upper hexa- 
gon portion of the metal block. 




STEEL BARREL TESTED 
IN 200-FOOT DROP 

Ax eighteen-story plunge in Detroit. 
Mich., recently tested the strength of a 
new-type beer barrel. Made of steel, the 
barrel was filled with water and carried 
to the eighteenth floor of a hotel. Here 
it was dropped from a window, plunging 
more than 200 feet to a hard-packed 
gravel parking space at the rear of the 
building. The barrel is said to have sur- 
vived the shock without springing a leak, 
although the side was badly dented. In a 
second test, another barrel was not even 
dented by the long drop, according to 
the manufacturer. 




Billows of tear gas rolled 
along the ground in a spectacular 
demonstration recently staged for 
members of the Citizen's Military 
Training Corps at Camp Dix, near 
Wrightstown. X. J. Crack men of 
the Chemical Warfare Service 
showed the rookies how smoke and 
gas barrages are laid down. Part 
of the exhibition showed Kbw 
smoke bombs can be fired from 
ordinary army rifles. Placed like 
arrowheads at the end of long 
steel rods, they are shot out by 
the rifles. When they strike on a 
plunger in the nose, the bombs 
at once give off volumes of dense 
smoke that forms a screen. 



MERRY-GO-ROUND LAUNCHES AIRPLANE 

Below, inventor of revolv- 
ing apparatus to launch 
planes. At right, the de- 
vice spinning plane around 
until it attains flying speed 




Swung into the air from a merry-go- 
round launching device, a plane could at- 
tain flying speed without the need of a 
long runway, in a plan proposed by a 
Denver. Colo., inventor. The device con- 
sists of a tall mast with a revolving hori- 
zontal boom at the top, from which is sus- 
pended a hoop-shaped trapeze. When the 
plane has been attached to the trapeze 
?nd hoisted aloft, the pilot starts his mo- 
tor. Then the plane revolves around the 
mast until flying speed is attained, and 
the pilot frees his craft from the device. 
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PUMP DRAWS OIL FROM CRANK CASE 



Electrically- 
driven pun.ps re- 
move the oil from 
the crrnk case and 
flush it out in an in- 
genious apparatus 
for filling stations 
recently marketed 
by a Pennsylvania 
manufacturer. It 
makes it unneces- 
sary for the atten- 
dant to crawl under 
the car, open a pet 
cock and let gravity 
drain the crank case. 
The oil is sucked 
into a glass tank 
where the motorist 
can see the condi- 
tion of the lubricant 
and decide whether 
to have it changed. 
If he wants it 
changed, the attendant merely throws a 
switch and the oil changer flushes the 
crank case. If the oil is in good condition, 
a reversible pump forces it back into the 




Electric-driven pump draws oil from car's crank case 



crank case. A basket-type strainer, in the 
suction line, enables the motorist to see 
the grit, babbitt metal particles, and other 
foreign material drawn from crank case. 




LIFT TWO HIGH-TENSION 














TW5SIDEUP 





Whirled by an airplane propeller, 
dropped 1,200 feet from the sky, left un- 
der water for hours, and hurled full force 
against a stone wall, a new wrist watch of 
special construction recently continued to 
tick and keep accurate time. The manu- 
facturer reports that neither vibration, 
shock, nor change in temperature affects 
the operation of the timepiece. The shat- 
terproof crystal can be struck with a 
hammer without damaging it. Shockproof 
construction and hard metals are said to 
account for the performance of the watch. 



NEW PARCEL POST SCALE 
SHOWS EXACT POSTAGE 

Showing the exact postage as well as 
the weight of a parcel post package, a new 
weigher is said to cut by half the time of 
handling heavy mail. Electrically-operated, 
the device is equipped with a "local" lever 
and eight zone levers, in addition to a 
weight indicator. When the package is in 
place and the weight has been indicated, 
the zone lever is pulled, as at left, and in- 
stantly the required postage is shown. In 
this way the time necessary to weigh and 
stamp a parcel is greatly reduced as what 
was two processes is made one. The in- 
crease in the volume of parcel-post busi- 
ness made a machine of this kind essential. 



FITS IN POCKET 




A vest pocket tool chest combining 
twenty-five different tools, including hand 
drill, hammer, and screw driver has been 
put on the market by an eastern manu- 
facturer. The various attachments, when 
not in use, are housed in the hollow handle 
of the hammer. When the head of the 
hammer is removed, the other attach- 
ments can be inserted in the handle, a 
small crank on one side operating the drill 
and bit. While the combination tool is so 
small it can be carried in any pocket, it is 
sturdy enough to stand hard usage and 
meet any emergency demands made upon 
it, the maker states. 



STEEL TOWERS 25 FEET 

Lifting two 147-foot steel towers, each 
weighing 28.000 pounds, twenty-five feet 
straight up into the air without disturbing 
the high tension wires they carried, was 
the hazardous engineering feat recently 
accomplished near Los Angeles, Calif. 
The work was necessary to provide suffi- 
cient clearance for a new bridge crossing 
under the wires. It was done during the 
morning calm to avoid the possibility of 
a side wind toppling over the high steel 
structures, and special precautions were 
taken to insure that all four corners were 
lifted at exactly the same rate. To bear 
the tremendous load, a framework of 
twelve by twelve-inch timbers, forty feet 
square, was erected at the base of each 
tower. Five-ton gear blocks did the lifting, 
while men with steel tapes stood at each 
corner keeping accurate check upon each 
fraction of an inch the tower rose. Two 
hours work did the job. 




TOOL CHEST 



AH tools shown here 
fit pocket-size case 




WRIST WATCH MEETS GRUELING TEST 
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Nature Deceives Scientists 
With Strange Fake Fossils 



Tended as carefully as if its specimens were gen- 
uine, a collection of fake fossils is one of the most 
curious possessions of the Smithsonian Institution, 
Washington, D. C. So realistic are some of these 
natural counterfeits or pseudo-fossils, as they are 
scientifically known, that amateur collectors have 
shipped them to the institution in the sincere belief 
that they were genuine relics of prehistoric animal 
or plant life. Nature played a prank, for example, 
by creating a rock that strongly suggested a fossil 
snake. Actually, the lapping of waves formed ripples 
on mud that later hardened to rock. Another spec- 
imen, apparently a fossil plant embedded in white 
quartz, in reality was produced by the infiltration 
through the rock of water containing iron or man- 
ganese oxide. The Smithsonian collection also 
includes "fossil turtles," "fossil eggs," and odd for- 
mations of stone that deceptively resemble bones. 



This delicate forma- 
tion is believed to be 
of silica grown in mud 
which, when washed 
away, left this design 




This fossil turtle isn't what it appears 
to be. It is a geological formation that 
grows on rocks. Pressure distorted this 
one to its present shape. At upper 
right, the fossil backbone is merely 
vegetable and mineral matter built up 
through the centuries. Below it, mys- 
terious rill marks that strongly resem- 
ble a snake. Next it, a fossil heart 
formed by mud inside a clam shell 




Here is one of nature's most accurate 
fakes. Looking like fossilized moss or 
fern, it is. in reality, a dendrite formed by 
water containing iron infiltrating rocks 



RAIL BUS HITS SEVENTY-MILE SPEED 



Its blunt, streamlined nose cutting the 
wind at seventy miles an hour, a new 
high-speed bus that runs on rails, had its 
trial recently on the London Northeast- 
ern Railway, in England. Driven by Die- 
sel-electric power, it is said to have 
proved both more economical and more 
flexible than the ordinary steam loco- 
motive which is pictured beside it at the 




King's Cross Station, London. The new 
rail bus is the latest English entrant in 
the world-wide race for faster and eco- 
nomical rail travel described recently in 
Popular Science Monthly. (P.S.M. 
Aug. '33, p. 9). Its initial test is said to 
prove it is the equal of any similar bus 
hitherto produced, but cars now under 
construction in America may surpass it. 



England's new 
streamlined bus 
which, in a recent 
test, easily hit a 
seventy-milespeed 
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NEW SPARK CONTROL 
WORKS AUTOMATICALLY 

Automatic control of the spark on 
motor engines is secured by means of a 
device recently demonstrated. It consists 
of a rigid tube with a diaphragm bellows 
and a flexible tube running from the bel- 
lows to the intake manifold. The rigid 
tube and bellows replace the present 
spark-control rod. Vacuum, created in the 
car's manifold by the running speed, 
operates the control. Thus a high vacuum 
advances the spark and a low vacuum 
retards it. The spark by this means is 
kept in the position of greatest efficiency. 
Claims made for the control include quick 
pick up, smooth idling, less engine labor 
on hills, and fuel economy. Though auto- 
matic in design, it can be operated by 
hand if the driver prefers. 
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TWO KINDS OF RUBBER 
IN NEW INNER TUBE 

Made of two kinds of rubber with a 
valve that is not fastened to the rim, a 
new inner tube is designed to resist tear 
and mutilation in low-pressure tires. It 
consists of inner and outer rings of rubber 
that do not tear easily, and are heat-re- 
sistent. These rings are vulcanized into 
one piece during manufacture. To elimi- 
nate tearing caused by the valve stem 
when the tire goes flat, engineers designed 
a new type of valve assembly. The en- 
tire valve unit slips through the hole in 
the rim. and is held by air pressure. 



Inner tube, at 
right, showing 
valve that is not 
attached to rim. 
Below, view of 
two kinds of 
rubber in tube 




USE ARTIFICIAL ICE 
FOR SUMMER CURLING 

Curling, a winter sport played on level 
stretches of ice. has been made a year- 
around pastime by a California innovator 
who has opened a curling rink paved with 
artificial ice. This chemical substance 
does not melt and can be used over and 
over again. The stones are thrown so they 
slide over the artificial ice. 




TELEVISION BY SPINNING MIRRORS 



Twelve whirling mirrors and ten sta- 
tionary ones form the heart of a new 
television projector devised by a young 
Los Angeles. Calif., inventor, Thomas Su- 
kumlyn. The stationary reflectors face the 
screen and are set at different angles and 
tilts. Beams of light, thrown from the 
twelve spinning mirrors, are reflected from 



the stationary ones to the screen to form 
the image. In the past, television pro- 
jectors have employed drums containing 
as many as several hundred mirrors ar- 
ranged around the edge and spinning at 
tremendous speed. By simplifying the 
construction, Sukumlyn says he can pro- 
ject images with great fidelity. 



COFFEE TESTER FOR UNCLE SAM 



Official Coffee Tester for 
Uncle Sam is the title of H. A. 
Lepper of the Department of 
Agriculture, Washington. D. C. 
It is his job to pass on all cof- 
fee purchased for the Army, 
Navy, veteran's hospitals, and 
even for the inmates of 
Leavenworth and Atlanta 
prisons. After samples 
have been given various 
tests, coffee is brewed from 
each and the results are 
then graded by him. 



H. A. Lepper, 
the Govern- 
ment's coffee 
tester, is seen 
grading samples 





Curling rink in which sport is played in summer on artificial ice 



NEW DEVICE MAKES DEAF 
HEAR THROUGH TEETH 

A small-sized portable device that en- 
ables deaf persons to hear through bones 
and teeth has been developed by Dr. 
Hugo Lieber of New York. The method 
which is known as bone conduction, dis- 
penses with the outer and middle ear as 
channels of sound, and carries vibrations 
to the inner ear by way of teeth or head 
benes. Earlier efforts to produce a small 
device using this principle have met with 
the obstacle that small vibrators would 
"freeze" if the necessary power was trans- 
ferred to them. Dr. Lieber's invention, he 
claims, has overcome this difficulty. In 
the new oscillator, power has been in- 
creased and the converted sound vibra- 
tions are conveyed to the bones of the 
head by the housing of the oscillator in- 
stead of by a small disk. 
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NEW DESIGN IN OIL HEATER. Desiring to pro- 
duce a heating cabinet that would not clash with the 
other furnishings in the room, a new oil heater has been 
designed so attractive it adds to any room's appearance 
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ELECTRIC CASSSEROLE 
Plugged in to any electric out- 
let, this kitchen utensil will 
cook a dinner dish for eight peo- 
ple, without, the manufacturer 
says, wasting any of the natural 
juices. The inner container is 
made of heavy gage aluminum 
and it is said to be unbreakable. 
It operates on 325 watts high 
heat and 100 watts, at low heat 






PAPER CAPS FOR JARS. No 
metal is used in these new jar 
caps which are made of paper 
that has been impregnated with 
wax. They are easily put on and 
removed and securely seal a jar 



NEW WAY TO COOK EGGS. No clock is 
needed to time eggs when the outfit shown 
above is used. Eggs are placed in the con- 
tainer and boiling water poured over them wi- 
th it reaches the desired minute mark. Tiny 
holes in the bottom let it escape and eggs are 
done when water level reaches lowest mark 




SALT FORCED OUT. Inside this 
salt shaker is a conical plunger that 
forces the salt forward and expels it. 
The shaker works with damp salt 



HOLDS AND DRAINS SPOON. A wire clamp 
holds this spoon rest securely to the edge of a 
saucepan or other cooking utensil. Upon it, the 
spoon is laid to drain and keep it handy for use 



COFFEE DISKS FOR THE HOME. 
There is no variation in the amount of 
coffee placed in pot, if these disks are used. 
Each contains the same amount of coffee 





TABLET FOR SALT. A pure 
mineral -co mpos it ion tablet, 
when placed in salt shaker, 
keeps the salt running freely 
even in the most humid weather. 
The tablet absorbs the moisture 
but does not change the salt 



RACK FOR BOTTLED BEER. Refrig- 
erator space is economized when this rack 
is used to hold bottled beer. Eleven bot- 
tles can be placed in it and then put in 
refrigerator without removing a shelf 
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Tincture of iodine is heated 
in a large test tube to evapo- 
rate the alcohol. The iodine 
rises in the form of pungent 
vapor but is readily deposited 
in the funnel as iodine crystals 



Raymond B. Wailes 



NEW thrills await the home chem- 
ist who experiments with iodine. 
Besides its queer properties and 
varied uses, it serves as the gate- 
way to a new branch of chemistry — the 
mysterious and interesting art of scientific 
crime detection. 

With iodine, the amateur experimenter 
can transform his home laboratory into a 
miniature crime bureau. In a few hours, 
he can master some of the chemical tricks 
that aid the modern sleuth in his search 
for hidden fingerprints, clever check al- 
terations, and forgeries. 

First, however, the amateur must learn 
how to obtain this active element in it? 
free state. For years, it was recovered 
commercially from a giant type of sea- 
weed called kelp. Xow it is obtained from 
the solutions left behind when Chile salt- 
peter is crystallized in large quantities. 

Its solution in alcohol, commonly 
known as "tincture of iodine.'' furnishes 
the home chemist with an easily obtained 
source. To free the solid iodine, it is nec- 
essary only to heat the tincture slowly 
and carefully to drive off the alcohol. 

This is best accomplished in a large 
test tube. After the alcohol has been en- 
tirely evaporated, pungent-smelling gases 
will rise from the tube. These will be 
the characteristic violet-colored vapors of 
iodine. 

Although this heavy vapor should not 
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FINDING LOST FINGERPRINTS 
If a thumb is pressed against a dry piece 
of paper, no visible marks are left. When 
this paper is exposed to iodine vapors, 
however, in the manner shown at the right, 
the print, like one above, is visible 




be breathed in any quantity, its peculiar 
odor reminds us of our experiments with 
chlorine. In fact, although it is a solid 
at ordinary temperatures, the characteris- 
tics and activity of iodine closely parallel 
those of gaseous chlorine. 

No scrubbing bottle or absorber will 
be needed in our experiments with iodine 
since the dangerous vapors condense read- 
ily on the cool walls of the test tube. 
Chemically speaking, iodine sublimes, that 
is changes from a solid to a gas and 
back to its solid form again. 

It is the violet, pungent vapor of iodine 
that forms an important weapon in the 
scientific detective's bag of tricks. To 
demonstrate one of its most important 
uses, press your thumb against a sheet of 
white paper. Xo image of the lines and 
pores of your skin can be seen. How- 
ever, if the paper is brought in contact 
with vapors of iodine, the thumb print 
will appear, well defined and clear cut. 
Even after several months, this system 
can be used to uncover hidden clues. 

These same vapors of iodine also are 
used by the scientific sleuth to discover 
forceries. Untouched paper can be iden- 
tified from paper rubbed with bread 
crumbs or an eraser. Dry paper can be 
distinguished from paper that has been 
wet and redried. by the color developed 
by the iodine vapors. Iodine also brings 
to light any marks or depressions made 
in paper with a blunt object. The invisi- 
ble indentations will stand out clearly in 
a strong violet color when placed in the 
vapor. 

When experimenting with iodine, it is 
best to obtain the solid chemical from 
one of its compounds. While tincture of 
iodine can be used, the solution contains 
such a small amount of the element that 
results are not alwavs satisfactorv. 



Potassium iodine, tor instance, is an 
excellent source of free iodine since it can 
be obtained at any drug store. Simply mix 
it with manganese dioxide and add strong 
sulphuric acid. Immediately, the violet- 
colored vapors will appear. By heating the 
tube or flask containing the mixture, the 
quantity of iodine produced can be in- 
creased. 

A simple piece of apparatus for making 
and collecting the iodine is shown in the 
illustrations. The mixture is placed in a 
test tube and an inverted glass funnel is 
so mounted above the tube that the iodine 
vapors released will travel up the funnel 
stem and condense. It is a simple matter 
then to scrape out the crystals that are 
formed and store them in a glass-stop- 
pered bottle. If you find that the vapors 
condense on the upper portions of the 
test tube instead of in the funnel, heat 
that portion of the tube also. 

Like chlorine, iodine combines readily 
with many other elements. Zinc powder 
(zinc dust) and iodine crystals when 
mixed react slowly to form iodide of 
zinc. If, however, a drop of water is al- 
lowed to fall on the freshly prepared mix- 
ture, the combination is instantaneous. A 
hissing noise is heard and the violet-col- 
ored vapors of free iodine can be seen. 

Aluminum powder (aluminum bronze 
used in making paints) and iodine crys- 
tals heated in a test tube unite to form 
aluminum iodide. As the reaction takes 
place, a vivid glow will be produced. 
When cool, a few drops of water added 
to the test tube will decompose the sub- 
stance with the evolution of heat. 

Mysterious iodine explosions can be set 
off in the home laboratory by mixing ni- 
trogen and iodine (nitrogen iodide.) To 
make this compound, crush or grind some 
iodine crystals in ammonium hydroxide 
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How Hidden Fingerprints May Be round 
by Using Iodine Vapor — Forgeries Also Are 
Revealed by This Remarkable Element 




If mercuric iodide is dissolved in a so- 
lution of potassium iodide, a liquid re- 
sults so heavy stones will not sink in it 



Wires of different metals are coated 
with mercuric iodide and shellac. 
When heated, as shown, they will 
change color, thus showing how fast 
each of them will conduct the heat 



(household ammonia will serve). Be 
sure to keep the crystals under the 
liquid and stir frequently for an hour 
or so. Then pour off the liquid and 
collect the black nitrogen-iodide crys- 
tals, placing them on pieces of paper. 

As these crystals dry, you will note 
a peculiar property. Each crystal will 
explode at the slightest touch and a 
violet cloud of iodine will puff up 
from the chemical. In fact, the sub- 
stance often will explode spontane- 
ously. The explosions, which are 
harmless, will sound like those of 
small potash caps. 

This strange chemical phenomenon 
is caused by the violent decomposi- 
tion of the nitrogen iodide. Moist, it 
is a stable compound, but dry. it de- 
composes so rapidly that it explodes. 

When mercury and iodine unite to 
form mercuric iodide, they open the 
way to many interesting experiments 
in both chemistry and physics. At 
room temperature, mercuric iodide is 
a red powder. However, when heated 
to about 150 degrees Centigrade, it 
changes mysteriously to yellow. Be- 
cause it displays this property, mer- 
curic iodide is often referred to as 
being enantiotropic. This color change 
is due to a change in the crystalline 
form of this mysterious substance. 

In time, the yellow mercuric iodide will 
return to its original red color. Unaided, 
this change may require two or three days 
but it can be brought back in a few sec- 
onds by "painting" the substance with a 
dry brush or by stroking it lightly with 
your finger. 

Although mercuric iodide can be made 
by heating a mixture of mercury and 
iodine in a test tube, such a process would 
be costly; especially, since it can be made 
in large quantities simply by adding a so- 
lution of mercuric chloride (bichloride of 
mercury) to a solution of potassium 
iodide. 

When the mercuric-chloride solution is 
added, a red precipitate will be formed. 




MYSTIFYING 
EXPERIMENT 

A cross, cut from cop- 
per, is fastened to a 
base of wood, and 
white paper is pasted 
over them. Paint the 
paper with red mer- 
curic iodide. When 
heated the paper not 
in contact with metal 
quickly turns yellow 



PAPER 
COATED WITh 
MEPCURIC KJDIOE 
CEMENTED OVER, 
COPPER FICURE| 
OH WOOD BLOCK 



As this dissolves and disappears add mer- 
curic chloride solution to form more of 
the precipitate. To get a complete reac- 
tion, test the top liquid from time to 
time, as the precipitate settles, by adding 
more mercuric chloride. If a precipitate 
forms, more of the solution must be 
added. Continue adding and testing until 
no precipitate is formed. 

When the reaction is finally completed, 
allow the red precipitate to settle, pour 
off the clear liquid, and add fresh water. 
Repeat this process several times to wash 
the precipitate and remove any chemicals 
still in solution. Finally, the mercuric 
iodide can be filtered off in a paper fun- 
nel, dried, and placed in a bottle. 



The precipitate can be scraped from 
the filter paper with a spatula made by 
rounding the edges of a strip of thin cel- 
luloid. An iron or metal knife should not 
be used since it is likely to combine with 
the chemical. 

A simple yet mystifying experiment 
with heat can be performed with this red 
powder. To prepare the apparatus, fasten 
a cross or other figure cut from thin cop- 
per to a thin square of wood, using a ce- 
ment of the type formed by dissolving 
scraps of celluloid in acetone. Then ce- 
ment a sheet of white paper over the 
metal figure and wood base and apply a 
thin coat of red paint made by rubbing 
some of the red mercuric iodide you have 
made with cement or weak shellac. 

When the paint has dried, hold the red 
square near the flame of an alcohol lamp 
or gas burner. Gradually, the portions of 
the paper not in contact with the metal 
will turn a vivid yellow, while the paper 
covering the cross will remain unchanged. 

This color-changing property of mer- 
curic iodide also can be used by the ama- 
teur chemist to show the relative heat con- 
ductivity of metals. First, obtain wires of 
several different metals and coat them 
with shellac or some variety of paint. 
Then after they have dried, coat them 
with a paint made by mixing iodide with 
some base such as shellac. 

When this final coat has dried, arrange 
the wires so they project into the flame 
of an alcohol or gas burner. The ends 
of the wires will soon become hot 
and the rapidity with which the heat 
is conducted along their lengths will 
be shown by the change in color 
from red to yellow. 

A peculiar, heavy liquid can be 
made by dissolving mercuric iodide 
in potassium-iodide solution. The 
resulting fluid will have such a high 
specific gravity that stones, glass 
stoppers, and other heavy objects 
placed on its surface will float. 



CLEAR LIQUID 
TO BE DISCARDED 




MERCURIC IODIDE can be obtained by add- 
ing a solution of mercuric chloride to a solution 
of potassuim iodide and stirring. A red precipi- 
tate of mercuric iodide is formed. The clear 
liquid is poured off, leaving the precipitate 
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Seeing 
HOSTS 



NOW EXPLAINED BY 
SIMPLE EXPERIMENTS 



ORANGE 




RED 





I GREEN _i r 



RED 




If you trace on white paper, and color as indicated, 
the figures shown in the illustrations above, you can 
see them as ghosts on the wall, each object appearing 
as a dimly-seen figure in its complemctary colors 



GHOSTLY, sheeted figures, 
. seen as one runs past a 
dark cemetery, are not 
merely figments of the 
imagination. They are actually seen as real 
ghosts looming out of the night. 

This is the conclusion arrived at by 
psychologists who now claim that people 
really see with their own eyes the ap- 
paritions that form the bases of 
"true" ghost stories. 

According to these psychologists 
you can, at will, see synthetic spec- 
ters, in the following manner: 

To see a white skull, covered with 
a green hood, trace the outlines of 
the skull, which is seen on this page, 
on writing paper with a pen and jet 
black ink. Fill in the black parts 
carefully and then with wax crayon 
or water-color, make the hood red. 

To see the ghost, hold the drawing 
in the light of a white electric bulb 
and stare steadily at the skull's nose 
for fifteen or twenty seconds. Then, 



quickly looking away, stare fixedly 
at a white, dimly lighted wall. 

In two or three seconds, you will 
see a pale green hood appear, to be 
followed by a white skull. After 
three or four seconds, the vision 
will fade away. 

The green color on the ghost's 
hood is clue to the fact that pro- 
longed staring at the red hood tired 
the retina so it became temporarily 
less sensitive to red. As a result, when you 
look at the wall, the retina responds only 
to the red's complementary color — green. 

Similarly, the black skull rests the re- 
tina and makes it more sensitive to the 
reflected light from the wall, which ac- 
cordingly shows you the black pattern in 
the white, ghostly outlines of a specter. 



CREATING A GHOST 

Looking steadily at a moving candle will give you an image of 
the eye's retina and fovea, as seen at right. The fovea is the white 
dot. Seen in a dim light, the fovea and retina may become a ghost 



Holding it in a bright light, look fixedly at a piece of 
white paper upon which you have drawn and colored the 
figure seen at left. Then when you look at the wall, its 
ghost appears with hood green and the skull white 



Now trace off and color the outline of 
the two pictures seen in the first columns. 
After being looked at steadily for a few 
moments, the ghosts of the pictures will 
appear on the wall as a yellow chicken, 
white egg, green ground, and blue sky. 
The other figure will show a green tree, 
red barn, and the rainbow in its correct 
order of colors. 

Psychologists have proved that these 
after images can, occasionally, be retained 
by the retina for a surprisingly long time. 
For example, let us suppose that one who 
was frightened by the graveyard spook 
had recently seen a human figure sil- 
houetted in black against a lighted door- 
way. Experiments show that it would be 
possible for him to carry this after image 
in his eyes and to see the same figure as 
a white ghost against the dark trees. 

One experimenter saw the after image 
of an object on the wall of his room on 
awakening from a whole night's uninter- 
rupted sleep. This makes it easy to ex- 
plain how people wake up and see ghosts 
moving about their rooms, leaning on the 
foot of their beds, or peering in at the 
windows. Each ghost is the after image 
of some person who may have been seen 
against a strong light several hours before. 

Another interesting experiment explains 
the type of ghost seen when one carries 
a candle about in a dark house. 

Hold a lighted candle two or three 
inches before your nose and move it slow- 
ly from side to side. In a short time you 
will see the network of finely branching 
blood vessels on your eye's 
retina, outlined against a dull, 
red background. Also you will 
see near the center a light 
spot. This is the fovea, or 
point of most distinct vision. 

How easy it would be for an 
apprehensive person carrying 
a candle or small lamp, to 
perform this experiment un- 
consciously and to mistake 
the fovea for a dimly seen 
head with some of the blood 
vessels forming the folds of 
a cloak. Doubtless this is the 
secret of the ghosts seen in 
old "haunted"' houses. 
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Radio Noises Reduced 



by Doublet Antenna 




Illustration shows how transposition blocks 
are installed. Slits at each corner of the in- 
sulator blocks are designed to receive wires 

NO MATTER how sensitive or se- 
lective a short-wave receiver 
may be, best results can be ob- 
tained only with a well-designed 
antenna. True, any sort of wire, hap- 
hazardly rigged, will bring in results. But 
a carefully installed and insulated system 
will give that extra hop that means great- 
er distance and less noise. 

While a single wire, strung high, often 
proves satisfactory, you can obtain in- 
finitely better results with greater selectiv- 
ity by using some modified form of trans- 
mitting aerial. Of these, the so-called 
doublet system, with its noise-reducing 
transposed lead-in, offers the greatest flexi- 
bility and best signal to noise ratio. 



If you operate a transmitter, the doub- 
let antenna will not be new to you. The 
same system can be used for reception, 
in a somewhat simplified form. Basically, 
it consists of two separate wires rigged 
on insulators in the same straight line. 
The length of each doublet or wire is 
equal to one quarter of the wave-length 
to be covered by the set-up. 

Although this constitutes a tuned sys- 
tem, a receiving antenna of this type, de- 
signed for eighty meters, will cover the 
forty- and twenty-meter bands as well. 
Similarly, a forty-meter system will bring 
in the twenty-meter stations. 

To figure the length of each doublet, 
simply decide on the maximum meter 
band to be covered, multiply by 3.28 to 
convert the meters into feet, and divide 
by four. The result will be the doublet 
length in feet between insulators. 

The doublet system is connected to the 
receiver by means of a transposed lead- 
in. Because of its ability to prevent man- 
made static noises from entering the sys- 
tem as it approaches the building, the 





A transposed lead-in is connected to a doub- 
let receiving antenna in the manner shown. 
Note transposition blocks used to cross wires 

lead-in is an important part of the set-up. 

Although two insulated wires, connected 
to the doublet and transposed or twisted, 
will serve as the lead-in, best results are 
obtained when two lengths of antenna 
wire are transposed or crossed through in- 
expensive transposition blocks. How these 
blocks are used is shown above. 

The lower ends of the transposed leads 
can be connected into the receiver in sev- 
eral different ways, simplest of all being 
directly to the antenna and ground bind- 
ing posts of the circuit. Of course, when 
this is done no ground connection is used. 
If the lack of a ground produces noises 
and hums, special couplers can be used 
for quieter reception. — J. F. Q. 



Wire Nail Cuts Sheet Aluminum 




A sharpened wire nail is used to score both sides of 
sheet aluminum, as shown above, when it is to be 
cut for panels, brackets, or small chassis parts 



T ACK of tools need not prevent you 
*— 4 from cutting your own brackets, pan- 
els, and small chassis parts from sheet 
aluminum. You can do the job easily 
and quickly with an improvised cutter 
made by filing or grinding an ordinary 



wire nail to a three-cornered point. 

Simply rest the aluminum on a 
hard surface, hold a metal straight- 
edge (a length of angle iron will 
serve) along the line to be cut and, 
using the sharpened nail like a pen- 
cil, mark deep scores on both sides of 
the sheet. Press down firmly on the 
nail and go over the cut several 
times to make it deeper. Be sure, 
however, that you follow the line of 
the straightedge. 

Then, holding the sheet flat on 
your bench top with the scored lines 
directly over the sharp corner of the 
edge, bend the metal first one way 
and then the other. After a few 
bends, the metal will part along a 
smooth, even break. If any rough 
edges should result, they can be filed. 

When much cutting is to be done, 
mount the nail in a wooden awl handle 
and resharpen the point frequently. For 
best results, hold the nail so that one an- 
gle enters the metal first. — G. J. D. 



Midget radio- 
frequency choke 
is small enough 
to fit any space 




Midget Radio Choke 
Requires No Mounting 

A MIDGET radio-frequency choke is 
the latest compact part for short- 
wave receivers. Light enough to be hung 
by its own leads, it requires no mounting 
and can be fitted into the circuit in any 
available space. Because of its four-part 
winding, it is said to be an improvement 
over the usual single-layer type and serves 
for low-power transmitter work as well 
as high-frequency reception. Where a 
mounting is desired, it can be inserted in 
the conventional resistance clips. 
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Three Tubes in O 



Diagram at left shows the reflex-ampli- 
fier circuit using the 6B7, and above, a 
diagram of the circuit that it replaces 



ne 



bring back Reflex Circuit 




4 



George H. 
Waltz 



At upper right is the new 6B7 tube. At its left 
are the three tubes that it replaces when used as 
a combination reflexed amplifier and detector 



A IDED by new developments in tube 
/\ design, radio engineers have dug 
/ m into the past for the latest in com- 
pact circuits. Using a new duplex 
tube, they have resurrected the once popu- 
lar reflex hook-up. 

Years ago when tubes, parts, and bat- 
teries were expensive, radio fans resorted 
to a special circuit that allowed them to 
use a single tube to amplify simultaneous- 
ly both radio and audio signals. Energy 
picked up by the antenna was first ampli- 
fied by a vacuum tube, then rectified by a 
crystal detector, and finally rerouted to 
the same vacuum tube for the audio am- 
plification. 

Parts were saved, fewer batteries were 
needed, and expensive vacuum tubes were 
eliminated. Because it turned the signals 
back over the same course, this arrange- 
ment became known as "reflexing." 

Today, the old reflex circuit has been 
revived in a slightly different form and for 
another reason. Public interest in midget 
receivers and high-grade sets for auto- 
mobiles has started an intensive search on 
the part of radio engineers for newer and 
more compact circuits. Economy of cur- 
rent drain is an important factor in auto- 
mobile receivers and a saving of parts, 
tubes, and space is a necessity in building 
pocket-size sets. The reflex circuit offers 




A 6B7 tube broken away to show its con- 
struction. Note how the essential elements 
are arranged with one on top of the other 



excellent solutions to all these problems. 

This is especially so when it is used in 
conjunction with the newer and better 
tubes now available. Among these is the 
new 6B7. With it the old difficulties of 
the early reflex circuit are overcome. 

Consisting of double diodes and a pen- 
tode, the new 6B7, or its two and one- 
half-volt brother the 2B7. is in reality 
several tubes in one. For with its seven 
useful elements encased in a single bulb, 
it can be used to replace as many as four 
ordinary tubes. Connected properly, it can 
be made to supply simultaneously inter- 
mediate amplification, detection, audio 
amplification, and automatic-volume con- 
trol. With it many units of a receiver 
can be rolled into one. 

How the 6B7 is connected as a reflex 
amplifier without automatic-volume con- 
trol is shown in the circuit diagram on 
this page. The automatic-volume control 
arrangement has been purposely left out 
of the circuit for the sake of simplicity. 

The operation of this reflex circuit us- 
ing the 6B7, can best be understood by 
following the signal through the various 
steps in the system. First, of course, the 
incoming intermediate-frequency signal is 
passed into the circuit through the input 
transformer. Passing through the pentode 
portion of the tube, it is amplified in the 
usual way. Then it is fed through the 
diode, or two-element part of the tube, 
for detection. This rectification produces 
an audio-frequency signal which is re- 
routed through the pentode section to re- 
ceive audio amplification. The pentode 
portion of the tube in this case is said to 
be reflexed for the audio- and interme- 
diate-frequency amplification. Actually, 
the reflexed tube replaces three separate 
units in the receiver, as shown by the 
comparative diagrams above. 

Physically, the 6B7 presents what would 
seem the maximum in compact and com- 
plex construction. Being virtually three 
tubes piled one on top the other, the in- 
ner construction offers three separate 
units, connections being made through 
seven base pins and a single dome cap. 
Some idea of the construction of the tube 
can be gained from the cut-away photo- 
graph at the left. 
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J^oudspeaker turns 
All-Wave Portable into H ome Set 



D' 



k ESIRIXG to use the Pop- 
ular Science Monthly 
All-Wave Portable in their 
homes this winter, many- 
readers have asked if this circuit could 
be changed for loudspeaker operation. 

This can be done easily and inexpensive- 
ly as is illustrated by the enlarged All- 
Wave Portable constructed by S. D. Dor- 
rance, Jr., and E. S. Fergusson, two enter- 
prising readers. Desiring a good all-wave 
set to take on a two-month trip to Hon- 
duras, they chose Lt. Wenstrom's portable 
(P.S.M., Aug. \33, p. 54), equipped it 
with a second audio amplifier, and added 
a small magnetic speaker. 

Although the original two-tube circuit 
was designed to operate on a twenty-two 
and one-half volt B battery supply, these 
experimenters found that the set func- 
tioned just as smoothly and with in- 
creased sensitivity on ninety volts or 
more. This increase in batteries, of 
course, meant a larger cabinet and more 
weight. 

However, even with the addition of 
heavier batteries, a five-inch cone loud- 
speaker, and seven extra parts, the weight 
of the portable was increased only to 
thirty pounds and the cabinet size to fif- 
teen inches high, fourteen inches wide, 
and less than six inches deep. 

The changes to accommodate the addi- 
tional stage of amplification were made 
by altering two simple connections in the 
completed two-tube set. In fact, the chas- 
sis and panel were installed as a unit in 
the enlarged cabinet. 

By comparing the original two-tube cir- 
cuit with the new circuit shown on this 
page, you will have little difficulty in un- 
derstanding how this was done. In the 
first place, the new amplifier stage was 



Tuning the en- 
larged All-Wave 
Portable on the 
loudspeaker. The 
coils arc plugged 
into sockets 
mounted on un- 
derside of cover 




— •■TWO-TUBE ALL-WAVE PORTABLE 




ADDITIONAL AMPLIFIER* 




Rear view of All-Wave Portable set with the back removed 



COUNTERPOISE A- A*B- B+45V. B*90V. 

connected directly to the two-tube out- 
put in place of the earphones. In rear- 
ranging the power supply, forty-five volts 
was used for regenera- 
tion and an extra ninety- 
volt terminal was added 
for the output. Also, to 
make it possible to use 
the voltmeter in adjust- 
ing the second amplifier- 
filament voltage as well 
as the filaments of the 
main circuit, a simple 
double-pole, double-throw 
switch was arranged. 

To provide the great- 
est flexibility, two jacks 
were inserted in the sec- 
ond amplifier circuit. 
The first (A) can be 
used to connect the ear- 
phones directly to the 
output of the original 
two-tube circuit and the 
second (G^ serves as an 
earphone outlet and 
speaker cut-off for the 
entire set. 

A separate filament 
rheostat (E) was pro- 



A- A*B- B+90V. 



WHAT YOU NEED 
to Add a Loudspeaker 

A — Earphone jack, 1st amplifier. 

B — Small audio transformer. 

C—Type '30 tube. 

D — C battery (4yi volts). 

E — Rheostat, 10 ohms. 

F — Potentiometer, 50,000 ohms. 

G — Earphone jack, 2nd amplifier. 

H — Two-pole, double-throw switch. 

J — Midget magnetic speaker. 



vided for the amplifier and a 50.000 ohm 
potentiometer was inserted in the ampli- 
fier B supply to provide a control for 
volume and quality. Although a four-and- 
one-half-volt C battery is shown in the 
amplifier circuit, it may be omitted if 
desired. 

How the parts were arranged in the 
larger cabinet is clearly shown in the pho- 
tographs. The complete set was installed 
in the upper half and the batteries, speak- 
er, amplifier-volume control, and volt- 
meter switch in (Continued on page 95) 
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"See these?" Gus 
asked as he rolled 
out a pair of gears 
of different size. 
"In one complete 
revolution, the 
small one doesn't 
go as far as the 
large one, you see" 



Speedo 




meters 



Sometimes 
Tell Lies 



l V OUD voices were coming 
from the Model Garage when Gus Wilson 
arrived one morning. Two customers were 
in the midst of a heated argument. 

"Hey, you guys," the gray-haired me- 
chanic shouted as his car rolled to a stop 
in the driveway, "pipe down. You're wak- 
ing up the neighborhood.'' Then he asked 
Joe Clark, his partner, who was busy un- 
locking the gasoline pumps, "What's it 
all about?'' 

"Got me," the younger garage man said 
with a gesture of disgust. "All I know 
is, they've been arguing steady for the 
last half hour." 

"It's about speedometers." one of the 
men offered excitedly. "Otis, here, says his 
is right and mine's wrong." 

"I'll do more than say it. Al," the other 
broke in. "I'll prove it." 

"Hold on there," Gus bellowed. "Two 
people talking at once never settled an 
argument. One of you keep quiet and let 
the other fellow talk." 

Al Taylor caught his breath first. 

"It all started about two weeks ago," 
he began, "when Frank Otis and I decided 
we'd treat our families to a trip to the 
Chicago Fair. To make a party of it we 
planned to stick close together. 

"It worked out fine. I'd trail him one 
day and he'd trail me the next. We kept 
together every inch of the way, but when 
we got to Chicago, my speedometer read 
970 miles while his read 930. Coming back 
it was the same way." 
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"Maybe they're both wrong," Gus sug- 
gested. 

Both men sputtered indignant replies 
as Gus walked to the front curb where 
the two cars were parked. 

"Mine's a newer car than his," put in 
Otis. "My speedometer ought to be near- 
er right." 

"I looked up the mileage according to 
the roads we took and it checks nearer 
mine than yours," retorted Taylor. 

Gus calmly walked around one car and 
then the other. 

"Say, if you fellows will can the chat- 
ter for about five minutes I'll tell you 
something interesting." he said finally. 
"In the first place, no matter how good 
a speedometer is, it rarely clocks the 
exact mileage after a car's been driven 
five or six thousand miles." 

"Humph!" grunted Otis. "If they go 
bad that soon, what's the sense of having 
one?" 

"The speedometers don't wear out." 
Gus corrected. "But your tires do." 

"What have tires got to do with it?" 
asked Taylor. 

Gus walked into the garage office and 
beckoned the others to follow. 

"See these?" he asked, picking up a 



pair of gears that served as pa- 
per weights on Joe Clark's desk. 
"One is larger than the other, 
isn't it?" The two men nodded. 

"Suppose we roll them along 
this desk top for one complete 
revolution," suggested Gus. dem- 
onstrating as he spoke. "The 
small one doesn't go quite as far 
as the large one, does it ? 

"Now, let's apply that to the 
wheels on a car. To start with, 
speedometers tick off the miles 
according to the revolutions of 
the wheels and each one is de- 
signed to be used with a cer- 
tain size wheel. Naturally, if the 
wheels are larger or smaller than 
they're supposed to be, the speed- 
ometer reading will be wrong.'' 
"How can a wheel be smaller 
or larger than it's supposed to 
be?" demanded Frank Otis. 
"Easy enough," Gus said with a smile. 
"Tires have a bad habit of wearing out 
and car owners often forget to keep the 
air pressure up. In both cases, the tires 
will be smaller than they should be. If 
you fit your car with oversize shoes as 
you've done, Otis, the wheels will be 
larger." 

"I can see how it might make a differ- 
ence on an old automobile that has the 
speedometer geared to the front wheel," 
Otis replied, "but what about the cars 
that have it geared to the drive shaft?" 

"Makes no difference where it's geared." 
Gus insisted. "It still gets its movement 
from the wheels and if the tires don't 
space off the distance they're supposed to, 
the reading will be wrong." 

"Gosh! The size of your wheels will 
make a difference, won't it." exclaimed 
Taylor. "But forty miles is a big error 
in a trip to Chicago." 

"Let's figure it out in black and white 
just for the fun of it," Gus suggested as 
he picked up a scrap of paper and fished 
for his favorite pencil stub. "Just to make 
it easy, let's take a car with thirty-inch 
tires. 

"Normally, a thirty-inch tire, with a 
circumference of about seven feet, nine 
inches, will make about six hundred and 
seventy-five complete revolutions every 
mile. Since that's the normal condition, 
the speedometer will be set to tick off a 
mile every time (he wheels turn that num- 
ber of times. ( Continued on page 91 ) 

POPULAR SCIENCE MONTHLY 

Copyrighted n 



BETTER SHOP METHODS : IDEAS AND PROJECTS FOR THE HANDY MAN 
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How TO CONVERT 
OLD ELECTRIC LIGHT 
BULBS INTO 



By 
Earl D. 
Hay 



hemicah 



lassware 



Above: Holding bulb with 
cloth while enlarging the 
mouth. Below: Filing the 
threads of a brass cap so 
it can be stripped away 





Three of the simpler types of flasks made 
by the author from burned-out bulbs. 
Long-necked flasks and distilling flasks arc 
also easy to make after a little practice 

EXPERIMENTS in an amateur 
chemical laboratory are much 
more interesting when they are 
made with the same kind of ap- 
paratus as that used in professional lab- 
oratories. As a rule, however, the home 
chemist experiences a great shortage of 
flasks and endeavors to use various kinds 
of bottles as makeshifts, little realizing 
that he may make from burned-out elec- 
tric light bulbs a great variety of useful 
flasks like those sold by chemical sup- 
ply houses at from 20 to 75 cents each. 

The lamps used in the average home 
vary in size from 25 to 200 watts and 
are suitable for small Florence or boiling 
Masks. Larger flasks are made from 300-, 
500-, and 1.000-watt lamps, which can 



be obtained from the janitors of stores 
and linemen of the city lighting com- 
panies. 

The methods of working all sizes are 
the same, and only a few minutes are re- 
quired to complete a flask. 

The method of making a Florence flask 
washing bottle from a 300- or 500-watt 
lamp will be described. The flat bottom 
is made first. Cut off the connection of 
the center wire on the cap with a knife 



and break off the end of the slender tube 
which was used in evacuating the bulb 
when it was made. This is necessary in 
order to equalize the air pressure on both 
sides of the glass wall. Next screw the 
light into a drop-cord socket to provide 
a handle for holding the bulb while the 
large end is being heated over a large lab- 
oratory gas burner or a gasoline blow- 
torch. 

The bottom of the bulb is carefully 
warmed up and then heated evenly to a 
light red color. Now quickly place it in a 
vertical position on a level wooden block 
or an asbestos pad and bear down 
gently. The spherical bulb will flat- 
ten on the bottom. If heated too hot, 
the bulb will wrinkle and become 
distorted; if not heated enough, too 
much pressure will be required and 
the bulb will be broken. 

After the bulb has cooled suffi- 
ciently to be handled, remove the 
brass cap from the neck by filing through 
the threads on a diagonal line as shown 
in one of the photographs in order 
not to scratch the glass with the file. 
Pull the split cap off with a pair of 
pliers, and scrape off the sealing wax 
that lies between the brass cap and the 
glass, taking care not to destroy the two 
copper wires leading into the center of 
the bulb. 

As the bulb becomes quite hot while 
the neck is being shaped, it is necessary 
to provide some adequate means of hold- 
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In making a distilling flask, a small hole is 
punched through the neck from the inside and 
a slightly Banged tube of glass is welded on 



ing it. If a pair of heavy asbestos mit- 
tens are not at hand, a satisfactory hold- 
er can be made from a piece of strong 
cloth by cutting a round hole in it large 
enough to admit the neck of the bulb. 
The neck is inserted through the hole, 
and the cloth folded back over the bulb. 

The end of the bulb neck is now care- 
fully heated until the glass becomes red 
and plastic. With a pair of pliers, seize 
the two copper wires and carefully re- 
move the glass core by pulling straight 
out on the wires as the bulb is rotated in 
the flame to keep the entire circumference 
at the same temperature. 

Next take a round, soft pine stick with 
a conical point and begin to open up 
the mouth of the neck and roll a bead on 
it by rotating the neck in the gas flame 
and rubbing the plastic edge out and 
down with the wooden stick. This en- 
larging process is continued until the 
neck will take the desired size of cork or 
rubber stopper. 

The flask is now complete and ready 
for use. If it is to be used for a wash- 
ing bottle, a heavy rubber band or 'stout 
cord wound around the neck will make 
it much stronger in resisting the stopper 
pressure and more convenient to handle. 

If the bulb is to be made into a boil- 
ing or a receiving flask, the bottom will 



not need to be flattened, and the brass 
top may be removed and the throat en- 
larged to the proper size at once. If a 
heavy smooth lip is desired, it can be 
made by making a mold of some heat- 
resisting material as shown in the draw- 
ings at the end of this article, and the lip 
turned down against it. This mold or 
form must be made in halves and clamped 
around the neck of the bulb. It must be 
warmed carefully before use, otherwise 
the glass will crack. 

If a lipless flask is desired, the small 
end may be removed by placing a string 
saturated with kerosene around the neck 
and allowing it to burn away, then quick- 
ly plunging the neck into water up to the 
heated ring. This will cause the glass 
to contract and pop off at the line where 
it was heated. The broken edge is then 
smoothed by carefully grinding it down 
on a smooth grinding wheel and finish- 
ing it with a fine sharpening stone. 

If a glass-tube cutter is available, the 
end of the neck can be removed without 
difficulty. This method is more reliable 
than the use of the kerosene string. 

Long-necked flasks may be made by 
welding test tubes or necks from broken 
flasks to the necks of light bulbs. After 
a little practice this can be accomplished 
without difficulty. First be sure the ends 
to be joined are of the same diameter 
and fit all way around. This can be ac- 
complished by grinding the ends on a 
smooth oilstone. Heat the ends carefully 
and evenly in the gas flame until plastic; 
then bring them into contact and exert 
a slight pressure. 

POR A DISTILLING flask, it will be 
*■ necessary to weld a tube to the neck 
of one of the larger flasks at a down- 
ward angle of approximately 75 deg. to 
the neck. A hole is first made about half- 
way down the neck of the flask by heating 
the side of the neck to a red heat over the 
gas burner and then punching the hole 
from the inside by using a redhot wire 
with a right-angled hook on the end. 

A piece of tube of the desired bore 
and length should be selected, and the 
free end heated sufficiently to smooth off 



the sharp edges. The end to be welded to 
the flask is next heated and flanged. This 
flange is turned out at a right angle to 
the tube and should extend about Ms in. 
all the way around it. The neck of the 
flask and the tube are next brought to a 
welding heat in the same flame; then the 
tube is carefully centered over the hole 
in the flask and the two gently pressed to- 
gether. Very little pressure can be used 
or the flask will become distorted. The 
joint is now heated quite hot and the 
flange gently smoothed down to make the 
joint stronger and neater in appearance. 
In doing this, be careful to support both 
tube and flask or they will tend to sag 
out of shape. 

AFTER the joint has been completed, 
the hot flask should be placed in a 
heated oven and allowed to cool very slow- 
ly. This will temper the glass and re- 
move the strains set up in the welding 
operation. If all the flasks are given the 
hot-oven cure, they will be less liable to 
crack in use, especially when heated over 
a gas flame. 

Sometimes the necks are cracked be- 
cause of careless heating. If carefully cut 
off. the lower halves of such bulbs make 
transparent covers and shallow dishes. 



SEIZE WITH PLIERS AND 
PULL OUT CORE 




HEATED TO 

light red HOW GLASS COVE 
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MATERIAL 
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FINISHED 

FLANGED LIP SECTIONAL VI EW END VIEW 

SIMPLE MOLD FOR FLANGED FLASK UPS 

Method of drawing out the glass core and 
making a mold in two parts for flanged lips 
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OWlin g . .. A MODEL OF 
FAR RAG IT'S FAMOUS FLAGSHIP 

HERTFORD 



WHEN Admiral Farragut issued his historic order in the 
battle of Mobile Bay — "Damn the torpedoes. Full speed 
ahead!" — he was standing in the main shrouds of his flagship, 
lashed in place so that he would not fall. And that flagship 
was the Hartford, now forever enshrined in the glorious annals 
of the American Navy. 

More readers in the past few years have asked for plans of 
this steam-and-sail sloop of war than any other ship. Captain 
E. Armitage McCann is therefore building an accurate, detailed 
scale model of her. This will be described in a series of articles, 
the first of which will appear in an early issue. Watch for it. 
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Speed and grace are 
in every line of the 



THIS model of the Boeing Trans- 
port, the fastest type of passenger 
plane now in regular service, also 
happens to be the largest yet drawn up 
for this series with the exception of the 
DO-X flying boat. The scale of the model 
in comparison to the full-size plane is 
Y» in. equals 1 ft. 

Some model builders may prefer to use 
balsa wood, but soft white pine is satis- 
factory. If necessary, two or more pieces 
can be glued together to get the right 
thickness. The model requires twenty-one 
pieces (or nineteen if the wing stubs or 
roots are not made separate). 

The fuselage should be sawed out in the 
usual manner and rounded to the proper 
shape. A hack-saw blade is handy for cut- 
ting the tail slot and cockpit windows. 

Considerable planing is required to 
taper the 1 in. thick wings. On each end 
of the blanks, mark the wing section and 
plane down to these lines. Round the tips 
and sand the surfaces with medium sand- 
paper across the grain, then with fine 
sandpaper first across the grain and final- 
ly with the grain. Fasten the wings with 
1/16 in. diameter brads or wire. 

The vertical tail can be made of thin 
galvanized metal. The horizontal tail 
should be -J-ii-in. wood, tapered as shown. 
Cut this blank long enough for both pieces, 
plane to shape, and then cut in two. 

If no lathe is available to turn out the 
motor "eggs," make them of balsa wood. 
Fit them to the wing stubs and fasten 
with casein glue or household cement. 
The wheels can be of balsa also. The 



shown 
model 



SIMPLIFIED SCALE MODEL OF 

astest American 
Transport Plane 



By 

Donald W. 
Clark 



Surprisingly few parts are needed, 
and all of them are quite easy to 
cut and shape. For the wooden mem- 
bers, soft pine or balsa may be used 




After the fuselage block has been sawed out and 
rounded to the proper shape, the cockpit windows 
and tail slot are cut in with a hack-saw blade 



Fitting one of the motor "eggs" to the wing. 
These parts may be turned on a lathe, if one 
is available, or whittled from balsa wood 



axles are 1/16 in. diameter soft wire and 
go through bottom holes in the struts, 
which are 1/16-in. metal. The propellers 
are 1/16-in. metal, bent right-handed. The 
antenna is thread, the mast wire. 

27\ 



Faint the entire model flat white, fol- 
lowed with a coat of silver gray. Use 
black to represent the cockpit and cabin 
windows, tires, tail wheel, and grooves on 
the motor "eggs." 




wood horizontal 
tail Cleft) 

Assembly drawings of the model and details of the fuselage, wing stubs, wings, vertical and horizontal tail, motor "eggs," and other parts 
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FLOWER BASKET WOVEN FROM LEAD 




a INSULATED 
JJWEATHEDPPOOF 
WIRE HANDLE 



Although it resembles a basket, this flowerpot holder is made from sheet lead. A disk of 
the lead is cut into a number of radial strips, and a long, narrow strip is woven around them 




This unique flower basket is made of 
sheet lead with no other tools than a pair 
of shears and your lingers. The lead 
should be about 1/16 in. thick. You can 
obtain it from your plumber, and in some 
of the larger cities it can be bought at 
department stores, now that craft work 
in sheet lead has become popular. 

A disk of lead 15 in. in diameter will 
cover a flowerpot 4 in. deep, V/i in. in 
diameter at the top, and V/\ in. at the 
bottom. If pots of other sizes are used, 
the drawings may still be followed pro- 
vided an allowance is made foe the dif- 
ference in bottom diameter and the side 
strips are cut about one third longer than 
the height of the jar. 

Draw the outer circle (in this case 15 
in. in diameter) on a sheet of the lead, 
and in the center of this scribe a circle 
3-}i in. in diameter. Divide the latter 
into J^-in. spaces and complete the lay- 



out, only a part of which is shown to 
save space. Then cut out the blank with 
a pair of shears. From another disk, cut 
a j4-in. strip around and around until 
you have a piece about 12 ft. long. 

Lay the basket blank on the table and 
bend every other strip straight up. Bend 
the J4 wide strip around these at the 
bottom; then bend the remaining strips 
up, and the others out. Work around in 
this manner until the weaving is com- 
pleted. The photograph shows how the 
top is treated. The handle is a 12-in. 
length of insulated weatherproof wire. 
Bare the ends and bend them around the 
top strand of the basket. Then wind a 
yi-'m. strip of lead around the wire. 

If it is desired to have a saucer or 
tray inside the basket on which to set the 
flowerpot so that water will not leak out, 
make an allowance for this in drawing 
the lavout. — Dick Hutchinson'. 



ETCHING NAME PLATES 

If you have a rubber stamp for repro- 
ducing your name and address, you can 
use it for making novel copper for brass 
plates suitable for labeling boxes, lug- 
gage, models, and the like. Clean the 
stamp with soap and water until the rub- 
ber characters are free of ink and lint. 
Melt a small quantity of paraffin on a 
warm piece of scrap metal, press the rub- 
ber stamp against it. and quickly make 
an impression on the plate you wish to 
etch. This plate must be perfectly clean, 
and it should be slightly warm. 

Place the plate in the etching solution, 
which can be made by mixing 1 part of 
concentrated nitric acid with about 8 
parts of water. Let the acid act for a 
few minutes only, or just long enough 
to produce an even matte surface. Longer 
action usually results in the acid's work- 
ing through the wax letters. Finally, wash 
the plate, scrape or melt off the wax, and 
mount. — John C. Workley. 



SALAD JAR FORMS GLOBE OF LANTERN 




AMMONIA GIVES COPPER 
A DARK FINISH 

One way of producing an antique fin- 
ish on hammered copper work is to sus- 
pend it for several hours in a closed 
container having strong ammonia water 
at the bottom. A small fish bowl or fruit 
jar is suitable for most work. Clean the 
article well, removing every trace of 
grease from its surface. Then suspend it 
in the container so that it does not touch 
the ammonia water. The action of the 
fumes will cause the metal to turn dark 
and take on various shades of green, blue, 
and brown. Remove the article from the 
jar, polish with a cloth, and apply wax, 
lacquer, or whatever other finish you de- 
sire; or just leave the metal as it is. 
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All pieces for this decorative lantern- 
type lamp are of 22-gage soft sheet cop- 
per except the handle, which is lS-gage. 
Each part is hammered on one side. 

Roll the base into a conical shape, and 
rivet the lapped joint with escutcheon 
pins. Place a short length of pipe in the 
vise, and hammer the base into shape 
as illustrated in one of the photographs. 
Expand the top to 3Ji in. in diameter, 
and roll up the bottom slightly. Then 
roll and rivet the top band, and rivet the 
four ribs to this. Shape the cap. drill four 
holes in it to match the lugs, and rivet 



The completed lamp; how 
the base is hammered into 
shape over a short length 
of pipe; and, at left, pat- 
terns for all of the parts 



the top band in place. Xext rivet the ribs 
to the base. Shape the handle and rivet 
it on. After drilling holes through this 
and through the top of the cap, bolt the 
handle in place. 

Take a quart salad-dressing jar and 
drill a J^-in. hole through the center of 
cap. Attach a light socket so that it will 
come on the inside of the jar. Wire with 
a drop cord. Place the cap on the jar 
and insert the jar in the lamp upside 
down. Then rivet in the lugs to hold the 
jar in place. Run the cord out through a 
fiber bushing. — R. C. Fraser. 
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Jig-Sawing Trick Gives Carved Effect to Plaques and Panels 



By a very simple jig-sawing process it 
is possible to give the effect of low relief 
carving to wooden panels or wall plaques. 
The one shown below is an "antique" wall 
plaque, but it would be equally suitable 
for a photograph album or scrapbook 
cover. The relief is obtained by setting 
the saw table at such an angle that the 
floral parts, when reinserted in the holes, 
are raised about 1/16 in. above the back- 
ground, with the petals of the blossoms 
rising successively 1/16 in. higher. 

Three-ply pine veneer in. thick is 
suitable stock for the plaque. Sand the 
face smooth, coat it with thin glue size, 
and resand after drying. Then prepare a 
paper pattern by sketching the design 
through 2-in. squares, and transfer the 
outline to the wood. The piece is now 
ready for the saw, but first try the bevel 
on scraps of wood. 

Coat the top of each part with boiled 
linseed oil, and beginning with the flow- 



ers, coat the joining edges with some 
slow-setting glue, such as casein. If the 
assemblying is done quickly, the parts 
can be pressed up into position with 
the fingers. However, if the glue stiff- 
ens too much, paste strips of cardboard 
on the background, turn the plaque 
face downward on the bench, and drive 
the relief parts from the back, using a 
hardwood stick for a punch. 

When the glue is hard, peel off the 
cardboard and glue. The piece can be 
painted immediately, but a much more 
attractive effect is obtained if the 
background is surfaced by working 
over it with light gouge cuts, or stip- 
pling it with a woodcarver's punch. 

Gild the background at the left, but 
use aluminum paint at the top and 
right. When dry, paint small sections 
at a time with a mixture of dry burnt 
umber mixed with four-hour (quick- 
drying) varnish, Wipe this off across 





The finished wall plaque, which appears to be skillfully carved, and the pattern drawing 



The parts are cut on a jig saw with its table 
tilted. When they are replaced in the back- 
ground, they are pressed up to project slightly 

grain with a cloth, so as to leave the 
points bright and the depressions dimmed 
with brown. Allow some of this to smudge 
the edges of flowers, leaves, and stems. 

Next put in the other colors, having the 
paint rather thin. In a few minutes the 
color will blend with the brown smears 
in a granular stipple at the edges, giving 
a delightful antique effect. 

If the piece is to be used for an album 
cover, drill holes along the left edge 
through which to thread the lacing, and 
protect from handling with two coats of 
dull varnish. — Edwin M, Love. 



A PAD FOR 

HANDLE OF 

HAMMER 

The handle end 
of the common 
household claw 
hammer is often 
used for knocking 
or tapping window 
screens, storm 
sash, and many 
pieces of work 
which would be 
marred if hit with 
the head of the 
hammer. Even so, 
the hickory han- 
dle is quite hard 
enough to dent 
softwoods. It is better to pad the end 
with a piece of fairly thick but soft tire 
casing. Trim it to fit and tack it on with 
several fairly long brads or thin nails, set 
well below the face of the rubber. This is 
also useful for temporarily holding things 
in place with the end of the handles, es- 
pecially when working on a ladder or 
scaffold. — F. B. 




Hammer handle with 
rubber pad for tap- 
ping softwood parts 



SAWLIKE POLISHER GETS INTO GROOVES 

When cleaning and polishing small but one can be made for this purpose 
round parts, it is difficult to get down into from a common coping-saw frame. Flat- 
grooves with the emery cloth. Most of ten a piece of wire at each end so that it 
the makeshift devices used for holding will slip into the slots of the frame just 
the cloth have no suitable handle or grip. like a saw blade. Then wrap the wire 

with heavy cord, tying the 
ends to the frame. Bend a 
narrow strip of emery cloth 
over the cord and use the 
tool for polishing the 
grooves. If still smaller 
grooves must be cleaned out, 
leave the cord off. — B. W. 

MODEL MILK CANS 

Realistic little milk cans 
for use on a model railway 
can be made by cutting off 
the top part of a number of 
ordinary wooden clothes- 
pins. Make the cut square 
so the "cans" will stand 
firmly. Finish them with a 
coat of aluminum paint, fol- 

A wire is flattened at the ends, placed in a coping-saw lowed, when dry. With Var- 

frame, wrapped with cord, and covered with emery cloth msh. — JAMES ECKEL. 
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Masts and spars can be turned, but it is 
quicker as a rule to shape them with a 
fine-set plane and finish with sandpaper. 
Straight-grained wood must be selected 



CHIEF among the joys of model 
making is to think out the best 
technique for constructing each 
part and then watch it develop 
into a craftsmanlike, well-finished prod- 
uct. I frequently spend as long in de- 
ciding on the most suitable material and 
method of working it as in doing the job. 
Nevertheless, I am always ready to try 
a technique someone else has found use- 
ful; and, as you no doubt have the same 
attitude toward model making, I shall try 
to give you the benefit of my experience 
in the making of the more frequently 
required fittings for ship models. Please 
remember, however, that I pretend no 
perfection or infallibility. If you know of 
better methods, go to it! 

A ship model, in addition to a correctly 
shaped hull, requires certain small parts 
for the deck and rigging. These vary with 
every type of vessel, period, and nation- 
ality. Whatever the vessel, the making of 
each little part will be more easily ac- 
complished by employing the right meth- 
ods. Most of the processes to be de- 
scribed in this and a following article 
can be improved and expedited by the use 
of motorized tools. Those who have these 
will know how to use them. Here, as far 
as possible, only hand-tool methods are 
given. 

Deck Houses. Deck houses, skylights, 
and the like are usually made of solid 
blocks of wood. Finish the sides with a 
flat file, which will give a flatter surface 
than sandpaper. If the roof projects, 
make it a separate piece. If the deck is 
cambered, lay a piece of sandpaper on it. 
then rub the house on the sandpaper 
until it fits (Fig. 2). 

Large deck houses can be built up. the 
windows being pierced and backed with 
cellophane (Fig. 3). Thin three-ply is 
good for this. With it neat strong corners 
can be made, two plys being rabbetted 
away from the front and back pieces to 
take the sidepieces (Fig. 4). Bars can be 
put across the windows by boring down 
from the top and inserting thin wires 
(Fig. 6). With circularly topped skylights, 
cut away the top bar, bore down through 




SANDPAPERING 
DECK CAMBER (?) 

■ REMOVED 



OVERHANGING ROOF 
A SEPARATE PIECE 



BUILT-UP 
DECK HOUSE 




-PLY 

CELLOPHANE JOINT 
WINDOWS 





THIN WIRE 
WINDOW BARS 



INSERTED | Iggjj 



WIRE PASSED DOWN (5) ® WINDOWS 

THROUGH HOLES AND^ SKYLIGHT W PIERCED THQOUCH- 

THEN AROUND AS SHOWN COMPLETED DECK HOUSES, ETC. 



STANCHION THIN WIRE OR. NOTCHED BRAD 
TURNED FROM a THREADS- 
BRASS WITH PINS/ 
ON ENDS 



TURNED 
AND DRILLED 




WOODEN STANCHION 

STANCHIONS 



BENT WIRE SPOKES 
BRASS CRANK SHAFT 



BRASS RIM 
y<EEP NAD ROW] 



BROWN-STAIN 

)? TO 
LOOK LIKE 
BRASS 




PUMPS 



PAINT RED 



BRASS RIMS 
(DRILL FOR 
SIX SPOKES) 



STEERING WHEELO in hubanorim 



BRASS HUBS 
DRILL THROUGH 
FOR SIX SPOKES 



WIRE PUMP RODS 




PUMP WELLS 
SUNK INTO DECK 
(SHORT BRASS PIPE) 



A variety of ways to make deck houses and stanchions, and a typical steering wheel 
and pump. Keep the fittings in scale with the model and see that they are uniform 



the skylight, and wind wire around; then 
replace the top bar as shown in Fig. 5. 

Stanchions. Taffrails around the stern 
are somewhat tricky to fit. They can be 




A fiber taffrail supported by wooden stan- 
chions. A nail passes through each stanchion 



made from chair-caning spline, hard rub- 
ber, or celluloid, steamed and bent to 
shape, but are better made from thin 
fiber board cut to shape (Fig. 7). In either 
case, lay it on the poop edge and bore 
through for the stanchions (posts). These 
stanchions are best turned to shape from 
square brass stock with points above and 
below to stick in the upper and lower 
rails. Two or three beads on a J^-in. pin 
will, however, serve fairly well. Wooden 
stanchions (Fig. 16) may be turned with 
a homemade form tool such as that illus- 
trated in Fig. 8. 

For the stanchions of iron-bar railings 
I have found no entirely satisfactory sub- 
stitute for those turned from brass rod 
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Ship Model Fittings 



Captain E. Armitagk McCann gives details 
of masts, yards, pumps, and various small parts 



and drilled (Fig. 13). These require a 
precision lathe and well-made boring jig. 

The simplest substitute is to drive in 
yi-m. pins and hitch two or more plain 
threads along them, with clove hitches at 
the ends and half hitches between (Fig. 9). 
Richard H. Mohr, a reader, suggests using 
two threads twisted together between 
stanchions (Fig. 12). Either way, a drop 
of cement put on at the junctions with a 
sharp point will hold the thread or wire 
and form a sufficient ball. 

Another model maker, E. Troup, sends 
us the idea that, especially for navy-type 
stanchions, No. 20 wire brads from •}& to 
•>6 in. long are good (Fig. 10). He files 
two or three nicks in each, inside or out- 
side as required, and sets the wires in 
these, aligning them very carefully. 

Where one can find firm support at the 
ends, the neatest substitute is to take two 
bights of very small wire (30 or 32 gage), 
bend them over a stiff small wire or a 
needle, twist together, then carry them 
around another wire, twist together, and 
so on, until one has a twisted rod with 
the necessarv number of holes through it 
(Fig. 11). 

Steering II heels. A real steering wheel 
of the best style has an iron hub with a 
brass cap. From the hub project eight or 
ten turned hardwood spokes into which 
are mortised the sections of the hard- 
wood rim. The rim is strengthened with 
brass faceplates, before and abaft. 

The most primitive wheel, which one 
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CUTS 



m 




*• 









CROSS WIRES tSTEPS) SOLDERED 
AND ENDS TRIMMED OFF 



YAPDARM 



SLINGS 



(20) CORRECTLY PROPORTIONED YARD 

EYEBOLTSj) STIRRUPS JACKSTAY- 




SOLDER 




When making steering wheels and pumps, it is well to know 
what real ones look like. Most model steering wheels have 
too thick rims. Pumps are usually set inside the pinrails 



Very small spars can be planed by holding the plane 
face up between the knees and drawing the spar over it 

grips about 2J4 in. diam- 

eter, actual size. However 

^ " made, the spokes and rim 

edges should be finished to 
imitate teak, and the faces 
lo look like brass. 

Pumps. The wooden man- 
o'-war style was to have the 
pumps on the gun deck, 
worked with long pump 
brakes or handles. On mer- 
chant ships the outlets 
were, of course, on the main 
deck just abaft the main- 
mast. Since the 1850's. at 
the latest, cranks with han- 
dles and flywheels have 
taken the place of the 
brakes. 

The crank shaft rests on 
the fife rails (Fig. 23). The 
flywheels are almost inva- 
riably inside the pinrails and 
the handles, of course, outside. The rims 
of the wheels are about 4 ft. diameter. 
4 in. thick, and oval shaped in section, 
and the spokes are usually curved. To 
make one (Fig. 15), cut or turn the rim 
from sheet brass, or bend and solder it 
from brass rod. Drill this for six spokes. 
Bore a brass hub right through for the 
spokes. With soft wire, thread the spokes 
in position and solder to the hub. leaving 
some extra length projecting at the rim. 
Bore for and solder in the crank shaft; 
hold this in a vise and turn the rim clock- 
wise about 30 deg. Then, with round-nose 
pliers, regulate the curves of the spokes. 
Cut off the projecting ends and solder. 

There are usually two pump wells, the 
ends of which are about 0 in. in diameter, 
oval or round. They project about a foot 
above the deck, usually with spouts point- 
ing outboard. Pieces of brass tube sunk 
in the deck will serve for these. 

The cranks above these are about 6 in. 
off center, giving a 12 in. throw. The 
handles are about IS in. vertically by 
36 in. horizontally. These fit on the ends 
of the crank (Continued on piige S4) 



Methods of making wooden and wire 
ladders, a correctly proportioned yard, 
and the principal fittings used on yards 



can use on a very small 
model only, is the 
sprocket wheel of a 
watch. Small wheels can 
be cut from sheet cellu- 
loid or brass. 

To make a good wheel 
(Fig. 14), one must turn 
or file a hub and axle in 
one. I drill part way 
through for the spokes, 
then make a brass rim, 
also bored, and turn the 
spokes, which are made 
to fit tightly in the rim 
and hub holes. The wheel 
should hold together 
without solder, but for 
safety either hot or 
liquid solder may be 
used. Most model steer- 
ing wheels have their 
rims far too thick. A 
real rim (Fig. 22) is lit- 
tle, if any. thicker than 
the spokes at the widest, 
say from 3 to 4 in., with 
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An expert whose camera 
has always paid him rich 
dividends tells you how to 
make high-grade maga- 
zine illustrations — Back- 
grounds and lighting for 
close-ups — Methods of 
adding human interest 



Frederick Z). Ryder, Jr 




THE TRICKS 
OF TAKING 



Saleable Ph 



otos 



IN YOUR HOMK WORKSHOP 



HAVE you ever sent a contribu- 
tion to the Home Workshop De- 
partment of Popular Science 
Monthly showing how to make 
some new and useful article or, perhaps, 
explaining a novel way to do some com- 
mon home workshop job? If you have, 
you probably found illustrating your 
manuscript the chief difficulty. 

The editor tells me he is regretfully 
compelled to return many otherwise ex- 
cellent contribu- 
tions because the 
photographs ac- 
companying them 
are so poor that 
they could not 
possibly be re- 
produced in the 
magazine. He 
has, therefore, 
suggested that 
advice on how to 
take good pic- 
tures of the 
things you build 
in your home 
workshop would 
prove especially- 
useful to pros- 
pective contribu- 
tors and to all 
others who wish 
to make similar 
record pictures. 

The ideal pic- 
ture from the 
magazine editor's 
viewpoint is 8 by 
10 in. in size. 
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Prints 5 by 7 in. are acceptable, but prints 
smaller than 4 by 5 in. needlessly handicap 
the sale of your article. All prints should 
be on glossy paper. They should show- 
exactly the points you want to illustrate. 
All important details should be clear-cut 
and knife-sharp. Most important of all, 
the pictures should include at least one 
of the human-interest type, that is, in- 
clude a human figure or at least the hands. 
Don't let the size requirement worry 



#50 in Prizes for Indoor Photos 

ANY SUBJECT ... ANY SIZE 

Herb's a new photo contest in which You may enter as many different 
you have as good a chance to win a prints as you please. Mail them to the 
prize as anyone else. The only thing Photographic Department, Popular 
that counts is the quality and general Science Monthly, 381 Fourth Avenue, 
interest of the picture itself. There New York, not later than December 1, 
are no restrictions or conditions except 1933, and mark your entry "November 
that the photos must be taken indoors Photo Contest." It is not necessary 
by an amateur. The developing and to send the films. No prints will be re- 
printing, however, can be done by a turned unless a self-addressed, stamped 
professional. envelope is inclosed. The contest is 
The prizes are as follows: open to all but employees of POPULAR 

Science Monthly and their families. 

FIRST PRIZE '25 !■ case of ties, each tying contestant 

will be awarded the prize tied for. 

SECOND PRI7E 15 Indoor photos are required because 

the contest is intended to encourage 

TU1BT1 . , , , in,. r readers to make photography one of 

THIRD PRIZE J their wmter hobbies. With the new 

- lights and supersensitive films now 

FIVE PRIZES, SI each 3 available, you can take better pictures 

tPA indoors than outdoors and have much 

TOTAL *!>V more fun doing it. 



you. Any really sharp, small negative will 
give satisfactory enlargements up to 8 
by 10 in. If you have no enlarging equip- 
ment of your own, you can have large 
prints made at small expense. If you don't 
wish to take a chance on this additional 
cost, inclose the small negatives in an 
envelope and send them in with your ar- 
ticle. Then, if the editor accepts it, he 
can have suitable enlargements made. 
Getting clear-cut, sharp pictures of 
home workshop 
subjects is easy 
enough, but the 
technique is not 
quite the same 
as in taking the 
ordinary snap- 
shots to which 
you probably are 
accustomed. In 
the first place, 
several of the pic- 
tures should be 
close-ups. You 
can't stand 6 ft. 
away and have 
the resulting pic- 
ture show, for ex- 
ample, a novel 
detail in the rig- 
ging of a ship 
model or exactly 
how the sections 
of a wooden 
piece are fitted 
together. In or- 
der to take close- 
up pictures, you 
must have a 
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Side Line M 



FROM UP IN THE STANDS WITH 



CINE-KODAK K 



ovies 




With Regular f .1.9 Lens 



With 2-inch f .3.5 Lens 



With 3-inch f.4.5 Telephoto 



With 4U-ineh M.5 Telephoto 



HERE'S THE SAME PLAY as it looks to a Cine-Kodak K through 
four of its interchangeable lenses. This camera can see the game 
better than the spectators from any place in the stadium. Slip a 
telephoto lens on the Cine-Kodak K and it lifts you from the top 
row of seats out on to the field— lets you make close-ups of the play, 



check the referee's close decisions, record the high-spots of the 
game in a fast-moving, thrilling newsreel of your own. 

Equipped with an /1.9 lens, which permits you to make movies in 
black-and-white or full color, indoors or out, Cine-Kodak K costs 
S150. Five supplementary lenses, S45 to $86. 




MOVIES FOR 10 CENTS 
A SHOT 

Most versatile of the famous "Eights." 
Cine-Kodak Eight, Model 6o, makes 
movies indoors or out, focuses sharp from 
2 l ,i feet to infinity, can make telephoto 
shots. . gets 20 to 30 scenes on a S2.25 
roll of film. With f.1.9 lens, carrying case, 
S79.50. Telephoto lens, $37.50. 





A FAST FILM FOR 
MOVIES OR STILLS 

Eastman's new super sensitive panchromatic films are 
the favorites of Hollywood studios, news-reel camera- 
men and portrait photographers the country over... 
and are now available to amateurs as well. Profession- 
als choose these films for their extreme speed, full 
color-sensitivity, and long tone scale. You'll find wide 
use for them in the poor light of late fall days and for 
indoor snapshots at night. In 16 mm. size for movie 
cameras and in rolls and packs for all ordinary sizes 
of still cameras. Ask your dealer for Kodak (or Cine- 
Kodak) Super Sensitive Panchromatic Film. 



THESE FREE BOOKLETS will tell you more about the five 
cameras shown here and about many other new types of movie 
and still picture-making equipment. Just check the booklets you 
want and mail the coupon today to the Eastman Kodak Company, 
Rochester, N. Y. 



THREE EXCELLENT KODAKS for action pictures. All have /.4.S 
Kodak Anastigmat lenses — reserve lens power which permits you to 
maintain high shutter speeds early or late in the day. . .to make indoor 
snapshots day or night with the low-cost Kodaflector and the new Kodak 
Super Sensitive "Pan" Film. 

LEFT: Kodak Recomar, with S-specd Compur shutter, double bellows, 
ground-glass back, and eye-level finder ; .5 : . x 4 ' , , S48 ; 1 , x 3 * , , $40. 
CENTER: Vest Pocket Kodak Special, with 4-speed Diomatic shutter, 
for 1 ! .-. x 2 1 2 pictures, $25. 

RIGHT: Kodak Six-16, with 4-speed Diodak shutter, for 2'A x 4.' 4' pic- 
tures, $30. Kodak Six-20, n)i X 3,'i, $28. 

If it isn't an Eastman, it isn't a Kodak 
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and Kodascopes 
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Kodak General 
Catalog 

Picture Taking 
at Night 
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In all close-ups of 
still objects use the 
smallest stop. This 
will give good de- 
tail as shown at the 
right, whereas a fast 
lens used wide open 
results in a fuzzy 
effect, especially if 
you focus as in the 
photograph below 




When it is neces- 
sary to show small 
objects without 
shadows, rest them 
upon a sheet of 
glass set across two 
boxes as at the right. 
They will then ap- 
pear in the photo- 
graph as though 
floating in the air 




camera with a double extension bellows, 
and it should have a ground-glass back for 
accurate focusing. An expensive, high- 
speed anastigmat lens is not a necessity, 
nor need the camera itself be an elabo- 
rate and costly type. 

The second requirement is a good tri- 
pod fitted with a tiptop. (P. S. M., July 
'33, p. 74.) The tripod is necessary be- 
cause virtually every shop picture should 
be a time exposure. The tiptop is needed 
to allow you to point the camera down 
to get the desired view of many subjects. 

The choice of a suitable background 
and careful lighting are of supreme im- 
portance. Using the wrong kind of a back- 
ground will make a dismal failure out of 
the most carefully taken picture. The 
function of the background is to set off 
the object being photographed 
to the best advantage. Gen- 
erally speaking, the back- 
ground should be as plain as 
possible, and extreme con- 
trast should be avoided. Do 
not. for instance, photograph 
a black or very dark object 
against a dead white back- 
ground. The long exposure 
needed to register the dark 
object on the plate or film 
will result in severe overex- 
posure of the background, 
and there will be an unde- 
sirable softening of the sharp 
outlines of the subject owing 
to the spreading of light with- 
in the surface of the film. Or- 
dinary brown wrapping paper 
makes an excellent back- 
ground for all very dark ob- 
jects, and is equally good for 
white ones. 

Never attempt to use wrap- 
ping paper that has already 
been used for wrapping par- on page 



eels. The wrinkles and creases photograph 
into a multitude of distracting lines that 
spoil the attractiveness of the picture. It 
will pay you to go to a store and get a 
fresh piece right off the roll — and roll it 
up instead of folding it to take it home. 

On many subjects it is desirable to 
have the background show no lines at all. 
This is an easy trick. The illustration at 
the beginning of this article shows how 
this is done. The paper is laid on the 
table and the back edge is swung up in 
an easy curve over a couple of sticks 
tied to the back of a chair. 

Another trick that is especially valuable 
when you want to show small objects 
without shadows, as though they were 
floating in air, is to use a sheet of win- 
dow glass as shown in the right-hand il- 




iews were photographed with the same general set 
68. The difference is due to changing positions of 



lustration above. If the lights are cor- 
rectly placed, the shadows will strike the 
background outside the picture angle. It 
is possible, if you have no tiptop, to use 
this same method with the sheet of glass 
placed vertically and the objects cement- 
ed to it, although it is a lot more trouble 
to do it that way. 

The simplest method of lighting any 
home workshop picture is to use a couple 
of photoflood bulbs in reflectors. In ad- 
justing the lights, remember that one side 
of the subject should receive a little more 
light than the other so that the shading 
will make the object stand out and not 
look as though it had only two dimensions. 
Inky black shadows should be avoided 
wherever possible. The appearance of the 
subject as you look at it from in front 
of the lens is a good guide if 
you keep in mind that the 
camera ordinarily will exag- 
gerate the shading to some 
extent. 

A word of caution in set- 
ting the lights — look out for 
reflections from shiny sur- 
faces! This is especially im- 
portant in the case of bright 
metal pieces or of wooden ob- 
jects that have been varnish- 
ed or enameled. It often is 
impossible to avoid all re- 
flections, but you usually can 
keep the reflections away 
from the large surfaces and 
restrict them to a few shiny 
spots. The photographs of the 
model railroad car show what 
I mean. The upper one was 
taken with the same brown- 
paper set-up shown on page 
68. The car itself is painted 
with dark green enamel, and 
up shown tne lights were placed off 

the lights at (Continued on page 89) 
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TAKE PICTURES 'round Home or Workshop with 
the New G-E Mazda PHOTOFLASH LAMP 




Ask your druggist or camera dealer about this magic new picture-taking lamp. Better 
still, get some lamps and learn how they make indoor pictures as easy to take as snap- 
shots in sunlight. Now only 15 cents. General Electric Co., Nela Park, Cleveland, O. 



GENERAL 




ELECTRIC 



MAZDA PHOTOFLASH LAMPS 
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zA Dutterfly r Table 

CONSTRUCTION KIT 



NO. 6— Table 



IF YOU arc looking lor something to make 
for Christmas, you could not find a more 
generally useful, a more durable, and a 
more distinctive gift than the new butterfly 
table that is offered this month by the Popu- 
lar Science Homecraft Guild in the form of 
an inexpensive construction kit. It is a sub- 
stantial little table in solid rock maple that 
will grace any room. Two of the accompany- 
ing illustrations clearly show the unusual 
and beautiful design of the butterflies, the 
carefully studied shape of the top, which 
varies slightly from the ordinary oval, the 
fine proportions of the turned legs, and the 
general impression of simplicity and refine- 
ment. It has all the earmarks of custom- 
built furniture and is the sort of piece that 
is likely to become a family heirloom. 

The kit contains all the parts perfectly 
machined and ready for assembly. Your work 
will be mainly in softening and rounding all 
sharp edges, gluing the whole together (all 
the joints are correctly cut and bored for 
dowels, and the dowels, screws, and hinges 
furnished), and applying the finish. Instruc- 
tions for finishing and the necessary stain 
are included, but not the finishes themselves. 

This new piece is No. 6 in the accompany- 
ing list, which also shows all our other kits 



that are still available. Each kit is accom- 
panied by instructions or blueprints. 

A. Whaling ship model Wanderer. All the 
raw materials — wood, wire, fishing line, chain, 
celluloid, and everything but the paints, to- 
gether with Blueprints Nos. 151, 152, 15.?, 
and 154 and a booklet. The hull is 20'/, in. 
long $6.90 

AA. Same with hull lifts sawed careful- 
ly to shape 7.40 

D. Spanish galleon ship model, 24 in. 
long. All the raw materials (except paints), 
Blueprints Nos. 46 and 47, and a booklet 6.45 

DD. Same with the two main hull blocks 
shaped 6.95 

E. Battleship model, U.S.S. Texas, 3 ft. 
long. All the raw materials (except paints) 
and Blueprints Nos. 197 to 200 6.95 

EE. Same with hull lifts sawed 7.45 

F. Liner Manhattan. All raw materials 
(except paints) for a simplified miniature 
model 12 in. long, and Blueprint No. 
204 1.00 

G. Elizabethan galleon Revenge. All raw 
materials (except paints) for a model 25 in. 
long, and Blueprints Nos. 206 to 209.. 6.75 

GG. Same with hull blocks shaped 7.25 

H. Cruiser U.S.S. Indianapolis. All raw 
materials (with enamels) for a simplified 12- 
in. model, and Blueprint No. 216 1.50 

No. 2. Solid mahogany tray-top table 23 
in. high with a 15 in. diameter top. 
Ready to assemble 5.90 

No. 4. Solid mahogany book 
trough 2iy 2 in. long, 9J/< in. wide, 
and 24>^ in. high over all. Ready 
to assemble 5.30 

No. 5. Solid rock maple hang- 
ing wall rack with one drawer, 



19J/> in. wide, 33J4 in. high. Ready to as- 
semble 5.75 

No. 6. Solid rock maple butterfly table, 
top 19 by 22 in., height 22J/ in. Ready to 
assemble 6.90 



OVAL TOP 




Popular Science Homecraft Guild. 
381 Fourth Avenue, New York, N. Y. 

Please send me Kit for 

which I inclose $ (or send C. O. D. □) 

Name 

Address 

City State 

(Please print name very clearly.) 

Note: Prices of all kits except F and // are 50 
cents higher west of the Mississippi River be- 
cause of heavy shipping charges. We prepay 
the postage on both cash orders and C. O. D. 
orders, but if you order C. O. D. you will have 
to pay on delivery the extra charges made by 
the Post Office, which amount to 28 cents. Kits 
F and H cannot be sent C. O. D. This offer is 
made only to readers in the United States. 



KIT H 




KIT A 
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KIT F — Materials for 12-in. model of Manhattan 
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biggest anti-freeze bargain 




The9w-G. P. A. 



* Won't evaporate . . . 

one filling lasts all winter 

^ Stays put... causes no leakage 

* Stops rusting and corrosion 

* Will not clog or gum 

* Lowest prices in G. P. A. history 



# "it looks like G. P. A. has sure enough got the mer- 
chandise this year. She's a First Class, Grade A anti- 
freeze bargain, if I ever hope to see one!" 

That's what garagemen and car- owners are saying 
about the new G. P. A. Radiator Glycerine this year. 
Here are some reasons why G. P. A. is such a bargain! 

G. P. A. won't evaporate. One filling lasts all winter — 
no refillings required. With G. P. A. the first cost is the 
last cost. And this year the "first cost" is the lowest in 
history. Prices reduced last year, reduced again this 
year! Everybody can afford it now. 

Price . . . permanence . . . those are two main reasons 
why G. P. A. is the anti-freeze bargain of 1933. There 
are twelve other good ones. For instance: G. P. A. stops 



radiator rusting; retards disintegration of rubber. Does 
not cause leakage. Will not clog or gum. Does not cause 
overheating. Has nounpleasant odor .Will not injure Duco. 

G. P. A. is approved and endorsed by automobile and 
radiator manufacturers. They tested it in their own 
laboratories before giving it their stamp of approval. 

Fill up with G. P. A. now. It won't evaporate, so it's 
perfectly safe to put it in your car early. In that way 
you avoid all danger of a costly, early-season freeze-up. 

Be sure you get genuine G. P. A. — look the red and 
black can square in the face. And get enough for ade- 
quate protection. Most important of all, DO IT NOW ! 

Glycerine Producers' Association, 386 Fourth Ave., 
New York. 
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Useful Hints forYouv Car 

Our Readers Describe Simple Ways of 
Solving Many Common Motor Troubles 




Handy Windshield Wiper 

IF A storm comes up suddenly and 
your automatic windshield wiper fails 
to work, you can operate it temporari- 
ly with a piece of string and a rubber 
band. Simply fasten the elastic and the 
string to the wiper blade w r here it joins 
the moving arm. Then hook the rubber 
band over the top hinge of the front-left 
door and lead the string through the 
partially opened window of the opposite 
door. Pulling the string will move the 
wiper to the right while the elastic band 
will pull it to the left. It can be operated 
without interfering with driving. — F. J. S. 



LARGE 
HOOK- 




JACK UNDER 
SPRING 



Holder for the Jack 

ALTHOUGH it is often necessary to 
** place a jack under the springs in- 
stead of the axle, especially on low-slung 
cars, they have been known to slip and 
cause serious injury. You can avoid this 
by using the simple safety stay rod shown 
in the illustration. The stay consists of a 
length of three-eighths-inch iron rod bent 
to form two hooks, a large one vertically 
and a smaller one horizontally. In use, 
the large loop is hooked over the axle 
while the smaller one grips the neck of 
the jack. Being linked to the axle, the 
jack can not slip backwards and drop the 
car. This small device, insuring safety 
and protecting your car is decidedly worth 
while making. — E. T. C, Jr. 

Homemade Trouble Light 

DY SALVAGING an old flash light 
*-* and several feet of lamp cord 
from my scrap heap, I added a trouble 



lamp to my car's repair 
kit. After removing the 
old batteries, I soldered 
the lamp cord ends to 
the two terminals inside 
the flash-light case and 
connected midget-battery 
clips to the two other 
ends. Then I bought a 
suction-cup coat hanger 
(any type of suction cup 
device will do), removed 
the rubber cup, and. by 
means of a rectangular 
slot cut in the flash-light 
case and a sixteen penny nail, fastened 
the cup to the side of the case. Now 
I can have my trouble light where I 
want it. All I have to do is snap one 



WIRE ENDS 
SOLDERED TO 




2'h" DIA. RUBBER. 
SUCTION CUP 



\ ,-SMALLJJATTERY CLIPf, 

6-8 VOLT \J 
FLASH LIGHT 



BULB 




FLEXIBLE LAMP CORD 



Diagram shows construction of trouble light 

battery clip to the frame of my car and 
the other to any wire that has battery 
current in it. To place the light, it is 
simply a matter of a few seconds to push 
the suction cup against some smooth 
surface to make it stick and there I have 
my light convenient for use on a mo- 
ment's notice and at a time when it is 
seriously needed. — W. B. M. 

Protects You from Grease 

AS A car gets older, the ball joint at 
** the base of the gear shift lever often 
tends to ooze grease and grime. To pro- 
tect your shoes and clothing, you can 
make a grease cover by placing half of 
a rubber ball over the lever joint. A hole 
cut in the top of the half ball will allow 
you to slip it over the shift rod and pre- 
vent the escape of grease. — F. M. 





Half a rubber ball, with hole cut in it, 
is put over shift rod above lever joint 



Strip of iron, notched at 
end. and with movable hook, 
is used to tighten chains 



To Fasten Tire Chains 

ALL cold weather jobs, that of 
fastening tight the tire chains is 
probably the most irksome. You can 
avoid the barked knuckles and numbed 
fingers usually associated with the task 
by making the chain fastener illustrated. 
The tool consists of a narrow strip of 
iron or steel, notched at one end. and 
furnished with a movable hook-shaped 
steel link. The inside border of the chain 
is fastened first and then the tool, placed 
as shown, is used to close the outer links. 
No matter how snug the chain, a slight 
downward pressure on the handle will 
draw the ends of the chain together. — K.S. 

Handle for Battery 

CARRYING au- leather,' 
tomobile bat- 
teries is a back 
straining job un- 
less a handle is 
used. The amateur 
mechanic can make 
a handle from two 
large washers and a 
fifteen-inch length 
of leather strap. 
Select two washers 
having one-half- 
inch diameter holes 
and, with a hack saw, cut a one-eighth- 
inch slot across the face of each. These 
slots will take the looped ends of the 
strap as shown in the drawing. To use 
the handle, simply drop a washer over 
each terminal of the battery and connect 
the strap. The weight of the battery will 
make the washers bind on the terminals 
and provide a vise-like grip. — D. D. 



15" LONG 
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New Kind of Band Saw 

New 14-in. "Delta" Band Saw Embodies 
Remarkable New Features Never Before 




Found in This Type of Machine 

Basic new changes that actually increase efficiency, accuracy and 
convenience of operation — are to be found in this astonishing 1934 
"Delta" motor-driven tool. It is the first really improved band saw 
in years! Has new Independent Micrometer Adjustments for guides, 
Tilting Table on ingenious Double Trunnion Supports, Increasable 
Capacity Frame, New Safety Disc Type Wheels, New convenient 
arrangement for quick, accurate adjustment and many other features. 
Can use Y\" wide blade. Convertible into metal cutting saw, with 
proper slow speed. Priced surprisingly low, within the reach of all. 
Every woodworker, whether in home or factory workshop, should 
learn the full details about this revolutionary new"Delta" Band Saw. 




COMPLETE LINE OF 1934 MOTOR- 
DRIVEN WOODWORK- 
ING TOOLS 

New improvements and new 
features make the complete 
1934 line of "Delta" Motor- 
Driven Tools of unusual in- 
terest to all Woodworkers. 
The "Delta" line includes: 
Jointers, Circular Saws, 
Band Saws, Scroll Saws, 
Drill Presses, Woodturning 
Lathes, Boring, Routing, 
Sanding, and Mortising At- 
tachments, and a complete 
line of accessories. 



Combination 
Unit. Circular 
Saw uud Jointer 
on convenient 

■tend. No inter- (-w 
ferencc. Com- n 
pact. Portable. 



si 



"Delta" Drill 
Press. <> tools in 
one E Can be used 
for .Sluiiiimi. 
Mortising. Hor- O 
in«, Built inn. 
Sanding, and K 
Curving. ^ 



10 'DAY TRIAL- Easy Terms 

Because "Delta" Tools arc efficient and practical under actual working conditions 
they are always available for a 10-day trial without the slightest risk. Satisfaction 
guaranteed. Mail the coupon below for full details of this liberal trial offer. 

25 F0R Free Catalog 

Every man who works with wood — in factory or home workshop — will want to see 
this FRKE 1934 "Delta" Catalog of Quality Woodworking Tools. It shows the full 
line of latest "Delta" Tools. It is packed with interesting illustrations and descrip- 
tions. It describes the latest developments in motor- 
driven equipment at the astonishingly low "Delta" 
price levels. Be sure you get YOUR copy. Mail 
[Jl7nfri^3Mi tho ™ ,u l>"n- TODAY! 

DELTA MFG. CO., 3775 North Holton Street 
Dept. B1133 Milwaukee. Wi>,con»in 

DELTA MFG. CO., 3775 North Holton Street B 

Dept. B1 133. Milwaukee, Wisconsin 5 

lease place ine. willumt obligation, nil mailing list to re- ■ 

ceite the Free 1!I34 "Delta" Catalog of Quality Woodworking ■ 

Took. Also send full details of your 10-Day Trial Offer and I 

!asy Payment Plans. ■ 

Xante Age? J 

Address ^ 

City State J 
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Leonard F. Merrill, woodsman and guide, reveals the secret of 



\SJYounting a 
v)eer Wead 



SO THAT IT DOESN'T LOOK STUFFED 



A WELL-MOUNTED deer head is a 
source of continual satisfaction to 
the sportsman who bagged the ani- 
mal, and if he mounts the head himself 
his pleasure is increased a hundredfold. 

Even the professional taxidermist has 
no secret formula by which he can take 
a poorly prepared, burned, or rotted skin 
and make a perfect mounted specimen of 
it. At best it will have a stuffed and life- 
less look. It is obvious therefore that 
some thought and care must be given to 
the preparation of the trophy when the 
animal is first killed and without delay. 

Tools. Only two or three tools are nec- 
essary for skinning 
and preparing the 
head — a tape measure, 
skinning knife with a 
short curved blade, 
cartilage knife or scal- 
pel, a pair of sharp- 
pointed scissors, and 
plenty of fine salt. 
To mount the head 
there must be added 
the usual assortment 
of woodworking tools 
necessary to make a 
panel or shield and 






Expertly skinned 
and mounted, the 
head of a deer can 
be made to appear 
amazingly lifelike 




The utmost care must be taken in setting the 
eyes, which give most of the expression to 
the head. The nostrils, too, should be deep 
or the deer will look as if it died of asthma 



The first incision is 
made on the back 
of the neck at the 
point where shoul- 
der and neck are 
joined. The direc- 
tion of the cuts is 
shown by the heavy 
lines in the diagram 
at right. Later the 
cuts are sewn up as 
shown in the circle 



for fastening the head to 
the shield. The special 
tools necessary are: a good skin scraper 
for thinning the skin; three needles of 
different sizes for sewing up the cuts 
made in skinning, repairing possible frac- 
tures, and sewing through the manikin; 
a steel thimble, and a small wooden 
modeling tool to be used in fixing the 
eyes and shaping the nostrils. 

Materials. Three pieces of wood are 
needed: one hardwood panel, one piece 
of pine about 0 in. square and -)4 in. 
thick for a neck piece, and one piece 
about \ l /> in. thick. 3 in. wide, and about 
20 in. long for the standard. Some strong 
and well-waxed linen thread, plaster of 
Paris, long fibered manila tow. potter's 
clay, excelsior, a pair of glass eyes, tubes 
of Vandyke brown and black oil colors, 
a piece of sheet lead for the ear forms, 
and various nails, screws, and tacks should 
be on hand. The materials for poison- 
ing and preserving the skin are listed at 
the end of this article. 

Field Work. To skin the head, make an 
incision on the back of the neck at the 




NECK 
BOARD 



How the skull is supported on a wooden 
standard, and diagram of the first incisions 



point where the neck joins the shoulders. 
With the blade of the knife turned so 
that the cutting edge is up, run the point 
of the knife down one side of the neck 
to the underside. Keep well in toward the 
shoulders with the knife just under the 
skin and not pressed into the flesh. Do 
the same on the other side of the neck 
and join the two cuts. Now, starting at 
the first point, slit the skin straight up 
the back of the neck to a point halfway 
between the ears. From this point branch 
off right and left, and slit straight up to 
the base of each antler, forming a. Y- 
shaped cut. 

Start at the base of the neck and skin 
down, first one side and then the other, 
until the ears are reached. To do this 
skinning, hold the edge of the skin in 
one hand and ( Continued on page 100) 
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RAZOR STROP FASTENED | 
WITH VACUUM CUP 




When fitted with a vacuum cup. a razor strop 
can be firmly fastened to any smooth surface 

WITH the aid of an ordinary vacuum 
cup, a razor strop can be fastened to 
a tile wall or any other smooth surface in 
the most convenient position for use. The 
easiest way to obtain a rubber cup is to buy 
a vacuum coat hook at a S-and-10-cent store, 
discard the metal part, and tie the cup to 
the razor strop. — Martin G. Wixterton. 

WASTEPAPER BOX AND 
SEAT FOR KITCHEN 

THIS combination 
wastepaper box 
and scat is a useful 
piece of furniture for 
the kitchen. The box 
is made from two 
pieces H by 10)4 by 
1QJ/2 in. and two 
pieces •>» bv 10 bv 
19y 2 in. The lower 
ends of these pieces 
are jie-sawed to form 
the legs. Cut a piece 
10 by 10 in. for the 
bottom. Around the top edge place a mold- 
ing about Yi by % in. or a plain strip slight- 
ly rounded on the lower outside edge. The 
cover is by 1076 by Wli, in. Outside this 
% by V/i in. strips are nailed with mitered 
corners to hold the cover in place on the box. 
Give the piece a white, cream, or light green 
enamel finish and trim in any way desired. 
Add two brass drawer pulls or make suitable 
wooden handles. — \V. F. Rel tter. 




This easily made piece of kitchen furniture 
has its legs jig-sawed out of the sidepieces 



9Wi Wcrt&Jusp. Tlow B^um^L YUux 



«EY, JACK/ how s this? 

TWENTY- FIVE DUCKS.' 




Learn at Home to Mount Birds^ 
Animals '•Game Heads-Fish^ 




Learn to TAN FURS AND 
MAKE LEATHER 

We teach you easily, quickly, 
RIGHT IN VOI R Off .V HOME. 

Sportsmen, save your valuable tro- 
phies. Decorate home and den. Learn 
in your spare time. Highly fascin- 
ating. You can positively K-arn the 
grand art of taxidermy from ex- 
perts. Old reliable school — 200,000 
graduates. By all means investi- 
gate! Success guaranteed. 



nuke unliiuc ami I'SKKl'I. |j5 
qulrrrl- lyQ 



Taxidermy Craft- Work 

Ijftrn 

article*, such as the rahhit-lamp. squ 
lighter, and onl-huokeud shown to the left 
Dozen, of others. Great for sportsmen's 
dens. I'scOOMMOX specimens — evenfrons. 
HERE'S A DEUGltTFI~L NKW AND 
1'ItOFlTAiJLE UOBUV. 

Make Money. ItnftKft 

tints. Have ■ aide-line business. Mount 
for sportsmen — snd sell your craft and 
novelty creations. Many students earn 
from $50 to $100 and more per month from 
SPARK TIME. So can YOU. Don't delay. 
Write TODAY. STATE YOUR AGE. 



FREE gn^^H^a, 

book IPr^ 

Learn at! about the beautiful art of 
Taxidermy. Coupon brings fine 
Free Book. 

Tells how you can learn to mount 
and preserve, as In life, all living 
creatures. Hundreds of pictures. 
Send for your free copy today. 
State your age. 

NORTHWESTERN SCHOOL 
OF TAXIDERMY 
3398EIwood Bldg., Omaha, Neb. 




NORTHWESTERN SCHOOL 

OF TAXIDERMY, 
3398 £lwoodB!d^,Omaha,rVeb. 

Send me your free illustrated book 
"How to Mount Game." Also tell me 
how I may learn this fascinating art 
easily. quickly by mall. No obligation. 



•Age 
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new \>€t 't 
PIPE 
fr\0 DAYS 



at|cHir risk? 




'Imagine a pipe 

that "filters" and "air-cools" every puff — 
a pipe that takes "raw" smoke and trans- 
forms it into cool, mellow, dry, and swect- 
as-a-nut smoke — a pipe that actually cleans 
itself at the snap of your wrist! That's the 
amazing new Demuth Snap-Kleen ... a 
pipe-smoker's dream come truel Tongue- 
biting, "juicy" smoke is banished forever I 
Revolutionary New Principle 
Snap-Kleen fills the need for a truly 
perfect dry pipe 1 It works on a simple 
gravity condensation principle, U. S. Pat. 

1888462. Nothingcomplicatcd. 

Nothing to replace or renew. 




A StlCHT TU0 
CE MOVES bit 



\\£XlA THIS REPORT FROM 17. S. 
™ ^-TESTING CO. .LABORATORIES 

"We have examined and thoroughly tested the 
Snap-Kleen pipe and eleven leading brands of pipes 
grading in price from $2.50 to $10.00. 
"Sediment to the extent of .2 to 2% collects in the 
stem and stem chamber of all these brands. This 
sediment is the cause of harsh* hot, irritating* 
tongue biting smoke. 

"The Snap-Kleen pipe, due to its construction, is 
the only one that does not allow this sediment to 
pa ss into the smoker's mouth." 

lO Day Free Trial 

We want every smoker to try Snap-Kleen 
... to experience the thrill of a new, thor- 
oughly delightful pipe pleasure. Let us 
prove our claims at our own risk. Smoke a 
Snap-Kleen for 10 days. Then, if you wish, 
return it for a full cash refund I This 
guarantee is backed by the world-famous 
name of DEMUTH 1 

Made to Sell for 8S.OO ~ O.50 

Yours— direct by "mil — i or £ 
SEND NO MONEY — Just fill out and 
mail the coupon. Pay the postman only $2.50 
plus postage when your Snap-Kleen arrives. 
Act now! This offer may never be repeated. 

W in. Demuth A Co. 

Established 1862 

2 .to -5th Ave., Dept. S New York 



Wm. Demuth & Co., 230 Filih Ave.. New York 
SendmeaWDC Snap-Kleen Pipe. I'll de- 
posit with postman S2.SH plus charges when it 
arrives. If not satisfactory I understand my 
money will be refunded within 10 days. 

□ Straight stem □ Large □ Dark Briar 

□ Curved stem □ Medium □ Light Briar 

Name 



A ddress_ 
City 



-Sta/«-_ 



Using a Plane to Aid 

in Turning Wood 



Bv R. C. Randle 



\/f AXY amateur 
woodworkers 
who have tried to 
turn a true cylinder 
or a uniform taper 
have found it to be 
quite a job. With 
the use of the turn- 
ing jig illustrated, 
however, the begin- 
ner can do work 
equal to a profes- 
sional wood turner. 

The jig requires 
four standard hold- 
ers for tool rests, 
four pieces of iron 
rod or pipe about 1 
ft. long and of a 
diameter to fit the 
tool holders; four 
stove or machine 
bolts; and two 
straight pieces of 
wood (large enough 
so they will not be 
springy). The four 
iron rods or lengths 
of pipe must be 
heated and flattened 
for about 2 in. at 
one end, and a hole 
14 or 5/16 in. in 
diameter drilled in 
each at approximate- 
ly the center of the 
flattened part. Most 
lathes are already 

equipped with two holders, and two more 
can be purchased from the manufacturer, 
or substitutes can be made of oak, maple, 
or other hard wood. This was done in the 
installation shown, where the rear guide 
is supported by two wooden brackets. 

Each piece is rough-turned to a size 
from Yt, to J4 in- larger than the finished 
diameter. When the last piece is in the 
lathe, its ends are turned to the exact di- 
mensions, with a slight allowance for sand- 
ing if necessary. The jig is then set up. 
The guides, which are straight pieces of 
wood, should be the full length of the 
work being turned. The pieces of rod or 
pipe are bolted to the guides and then 
placed in the holders exactly like an or- 
dinary wide tool support except that there 
is one on each side of the work. 

The top edges of the guides are adjusted 
to the same height above the lathe bed 
a; the top of the finished ends of the work; 
that is. a straightedge resting on the guides 
should just clear the ends of the work 
where they have been turned to the cor- 
rect size. Both guides should be the same 
height above the lathe bed. 

A carpenter's plane, turned at a slight 
angle to give a shearing cut. is then used 
for finishing the work to the correct size. 
Rest the bottom of the plane on the guides, 




Two strips of wood 
insure absolute accu 



guide the plane and 
racy and uniformity 



with the cutter over 
the center of the 
work, and slide the 
plane along both 
guides from end to 
end. All the pieces 
are finished without 
any further adjust- 
ment of the guides. 
The result will be 
that all are uniform 
and accurate. 

The same method 
may be used for 
more complicated 
turnings simply by 
replacing the straight 
guides with guides 
cut to the desired 
outline and using, 
instead of a common 
plane, what is called 
a "plow."Thisshould 
have a narrow skew 
cutter; % or 3/16 
in. is the best size. 
With a little prac- 
tice and some as- 
sistance from the 
regular turning chis- 
els and gouges, the 
amateur can quick- 
ly produce turnings 
which are uniform 
as to size and shape. 

A word of cau- 
tion: in setting any 
except the straight 
guides it is necessary to take special pains 
to get the guides parallel to the axis of 
the work and exactly opposite each other. 
The easiest way to do this is first to set 
the guides at the correct height, then re- 
move the work from the centers and meas- 
ure equal distances from the centers to 
the inside of the guides. A carpenter's 
square is next placed against the inside of 
one guide even with the end, and the end 
of the opposite guide is aligned with the 
edge of the square. No dimensions are 
given as these will vary with different 
types of lathes. 

HINGES FOR MODELS 

In building a model of the stagecoach 
Diamond Tally-IIo, I obtained small hinges 
by taking them from tin cigarette boxes. 
Such hinges may easily be removed, cut 
to shape, and screwed in place. — J.A.L. 

ENLARGING DRILL HOLES 

It is often difficult to enlarge a hole 
already drilled because the second drill 
will not start without chattering. This usu- 
ally may be avoided by putting a ball of 
waste or a rag beneath the drill point and 
drilling through it. — W. W. Lyox. 
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LATHE CHUCK SERVES AS 
UNIVERSAL DRILL VISE 




The chuck is mounted on a special casting 
that is bolted to an ordinary angle plate 

A lathe chuck can be made to serve 
as a universal drilling vise for holding 
parts at an angle and for drilling odd 
shaped pieces. All that is required is a 
casting like that shown in the photograph 
below, threaded to fit the lathe chuck. 
This casting is bolted to an angle plate, 
which in turn is bolted to the drill press 
table. With this arrangement the part to 
be drilled can be held at any desired 
angle. A lathe faceplate can be used in 
place of the chuck, if necessary, for hold- 
ing special work. — V. C. H. 

LIGHT-CHAIN BRACKET 



NOTCH 



020 BRASS. SOLDERED 
TO WIPE 




EYES LOOSE ON 
GLOBE -HOLDING SCREWS 

In many of the conventional kitchen 
ceiling lights, the pull cord rubs against 
ihc glass globe of the fixture. When the 
socket mechanism does not move freely, 
considerable side pressure is exerted on 
the glass, and sometimes the holding 
screws become loose and the globe is in 
danger of falling. 

A simple remedy is to use a V-shaped 
fulcrum as shown. Two legs of this at- 
tachment pivot on the screws holding the 
globe, while a narrow slot in the opposite 
end fits between adjacent balls on the 
pull chain. — Roland Ljuncquist. 



R 



unning 



a Li 



lonei ranroa 



is a fascinating adventure .... but it 
offers you something far more important 




NO\i' Lionel Trains are more fascinating 
than ever before, because of an amaz- 
ing and exclusive feature, the "CHUG- 
GER." This clever device gives you such an 
exact imitation of a locomotive's steam 
exhaust, that if you shut your eyes you'll 
think the 20th Century is roaring past. In 
addition, this year all Lionel locomotives 
have REMOTE CONTROL which means 
that you can start, stop or reverse your 
train from any place without touching it. 

It is features like these that make building 
your railroad such great sport and operat- 
ing it even more fun . . . working out signal 
systems that will prevent wrecks . . . clear- 
ing traffic on your right-of-way . . . solving 
the same kind of problems that come up 
on big railroads. 

But, although running a Lionel Railroad 
will give you loads of thrills all winter long, 
it can bring yon something far more im- 
portant . . . new skill with your bands . . . 



in 

on LioneFs 
thrilling 
"True Railroad Adventures. 
F.very U ednesdavat 5:00 P. M.and 
Sunday at 4:00 P. M., E. S. T. over 
iSHC-'WJZ fretwork starting No- 
vember 5th, Look in your netvspaper 
under "True Railroad Adventures." 



keen wits . . . resourcefulness and, above all, 
it will form the most important of habits; 
that of thinking problems out for yourself. 

Let us help you develop this habit, as we 
have helped thousands of others who now, 
as men, are winning fame and fortunes for 
themselves. The first step is to clip the 
coupon on this page. It entitles you to the 
big new 52 page Lionel Model Railroad 
Planning Book. This fascinating book tells 
how to build a model railroad system, with 
bridges, tunnels, switches and signaling 
systems. Get this Lionel Railroad Planning 
Book from your nearest Lionel Dealer 
absolutely free. NOTE: If it is not easy for 
you to call at a store — mail the coupon to 
us and we will send you this expensive 
book, if you send 10c to cover handling 
and mailing costs. 

Lionel Electric Trains can be boufiht for as little as 
$7.95. Liond-lves Electric Trains tcitn Transjormer- 
Station from S5.75. . • Lionel-lves .Mechanicals {Jor 
junior) from $IJ25. 





LIONEL COHPORATION, Dept. S-2, IS East 26Ui Street, New York City 

I encloae 10/ to cover handling and mailing co»l» for cay copy of the new Lionel Railroad Planning Book. 



Street. 



City- 



nEcn 




NOVEMBER, 1933 
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WE CAN'T MAKE 

enough 

OF THEM 





It seems that 
eve rybody 
who rides a bicy- 
cle wants U.S. GIANT 
CHAINS. Wecan'l/nolce 
these fine -looking tires 
fast enough. And is it any 
wonder?. ..Notwhenyou con- 
sider they're every bit as good 
as they look. ..when you consider 
the rubber that goes into them is 
especially compounded to stand the 
longest.toughest wear.Furthermore their 
good lookingwhite sidewalls are perma- 
nently white and their full, deep gripping 
tread assures you many miles of safety. 

The U. S. giant chain is a real bike tire 

— it deserves all of its great popularity 

— it's a tire you can be proud to own. 

Here's why there are more 
U. S. bike tires in use 
than any other brand 



1 



Construction . . . three strong plies all the 
way around (not just 2 plies and a breaker 
strip) — deep, buttressed tread of toughest 
rubber known. 

Rim Grip . . . flannel strip makes possible 
grip that prevents creeping, eliminates sepa- 
ration of tire from rim. (On all U. S. tires.) 

Non-skid Tread . . . specially designed to 
give greater non-skid safety under all riding 
conditions. 

Appearance . . . sidewalls are permanently 
white, tread permanently black — tire always 
new-looking. 

And becausethesefeatures are built into every 
U. S. Giant Chain Tread, you do get longer 
trouble-free service — and naturally, more for 
your money. 



United States Rubber Co. 



WORLD'S 
PRODUCER 



LARGEST 
OF RUBBER 



All U. S. Tires al- 
ways have this seal 



Makers of the Chain, 
Nonpareil and Overland 
— a tire for any bike or 
any allowance. 




OPEN or SHUT, this simple 

* Four-Leaf 




Table 



always 



remains square 



An occasional table of 
this type has innumer- 
able uses in every home 



THIS easily made but distinctive little 
table may be used for many purposes 
— lor example, to play a game of cards 
or chess, to serve coffee, tea. or other light re- 
freshments, and to do typewriting, drawing, 
or sewing. The fact that the table can be ex- 
tended to twice its area by a simple system of 
folding leaves and supporting brackets adds 
to its convenience and usefulness. 

Most extension tables are difficult to make, 
but the construction of this one is within reach 
of almost every woodworker. The first step 
should be to get out the material for the 
legs and rails. When squaring the legs to 
dimensions, it is best to plane one side 
until it is straight and flat. Test it for 
flatness on a flat surface, and then plane 
an adjoining side square with the first 
one. Repeat on the other three legs. 
Now set a marking gage to the correct 
width and gage lines from the two 
squared sides on all four legs. Plane to 
these gage lines and saw to length. The 
taper is laid out by subtracting the least 
thickness, "s in., from the greatest thick- 
ness, 1J4 in., and dividing the result by 
two (3/16 in.). Gage this on the ends 
of all the legs as shown in the detail 
drawing of the leg. Draw tapering lines 
to a point Yi in. below the rails, and 
plane to these lines. 

The rails arc made 2-' \ in. wide. A 
strip 3;j by Y\ by 10 in. is then cut into 
too pieces (7 and 3 in.) at an angle of 
43 dec. and glued to the upper edge of 
each rail as shown. 

The mortise and tenon joints arc now 
laid out according to the drawing. Place 
the four rails edge to edge on the bench 
and lay out the shoulder cuts. 

Then gage the thickness of the tenons 
in the center of the end wood. Gage from 
the outside surface of each rail. Place the 
four legs together with the squared sides 
in. Mark all the other sides "out." Gage 
the mortises in the center of the legs 
from the faces marked "out." 

Saw the tenons on the outside of the 



gage lines. Bore a series of holes as close 
together as possible for the mortises inside the 
gage lines, and finish the edges and ends with 
a chisel. Bevel the inside end of each tenon 
as shown and fit the joints together, one at a 
time. Number each completed joint so that 
it can be put together quickly when gluing. 

Clamp the legs and rails together without 
glue and measure the length of the stretchers. 
Cut them a little longer than needed and make 
a cross-lap joint in the center. Lay out the 
exact length and make the 45-deg. V-cuts on 
the ends. The stretchers arc joined to the legs 
with J4-' n - dowels. 

The table is now ready for gluing. It is ad- 
visable to glue two opposite sides first, and 
when these are dry, to glue the remaining two 
rails and stretchers. The brackets are then 
made and fastened to the rails with the •* « -in. 
dowels upon which they turn. These dowels 
need not be glued. 

The top should be made of three or four 
boards glued together, because it is less likely 
to warp than if it were made from wide boards. 
The leaves can be made most economically if 
the stock is glued up as shown in one of the 
detail drawings. When jointing (planing) the 
edges for gluing, plane both edges at the same 
time. Test the joint by placing the two edges 
together and looking toward the light. Be 
sure that the joints are tight at the ends, but a 
little light may show through in the middle. 

The top and leaves are then planed and 
squared to dimensions. The leaves arc fas- 




TOP AND 1IOE VIEW 



DETAIL Of PAIL 

. ( * 11 OL/">lO) 



~t 1 i"<>" -\ 



DETAIL Of BRACKET 

46" I 




LAYOUT Of 
MORTISE 4TEN0N 



\ DOWU 



STBETCHEBS 

(laeQuiaec) 



Assembly views, a drawing of the underside show- 
ing the leaves open, and details of all the parts 



U.S. Giant Gains 

with the GRIP that never slips 
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tcned to the top with eight hinges as shown. 
Smooth off any unevenness with a cabinet 
scraper and sandpaper on the upper sides of 
top and leaves. The legs and rails are screwed 
to the top with 3-in. No. 12 screws. A hole 
Yi in. in diameter and 1 in. deep is bored for 
each screw. This is then continued through 
the rail with a 7/32-in. bit. 

Inspect every surface for any defects and 
give the table a thorough sanding with No. 
2/0 sandpaper. If a light colored stain is used, 
it looks well to stain the ends of the legs black 
for contrast. Cut a fine knife line around each 
end to prevent the black stain from running 
over on the light surfaces. If made of a close- 
grained hardwood such as birch, the table need 
not be filled, but may be given four coats of 
very thin shellac. Each coat should be rubbed 
down with No. 2/0 or 3/0 steel wool. The 
last coat should then be rubbed down to a 
smooth, satiny finish with No. 5/0 water- 
proof sandpaper. If a high luster is de- 
sired, the table should be given two coats of 
clear lacquer after the second coat of shellac. 





List of 


Materials 




No. < 


>f Description 


T. 


w. 


L. 


Pieces 








4 


Legs 


154 




26" 4 


4 


Rails 


a 




17 


4 


Strips for rails 


% 


10 


2 


Stretchers 


n 


1 


2i 


i 


Top 


■?4 


20 


20 


2 


Four leaves 


•'4 

is 


5 


4S 


4 


Brackets 


2 


1 1 


8 


l'ast joint butt hinges In 


2 


4 


Dowels 


w 


round 


2« 


4 


Dowels 


'A 


round 


1 '/j 


i 


Screws 


j-in. 


No. 12 




XnTl 


: All dimension- 


are frivet) in inches. 



HOLES IN T-SQUARE AID 
IN DRAWING BORDERS 



BORDER LINE 
FOR ALL DWGS. 



CUTTING EDGES 
(FOR OTHER SIZES 
OF STANDARD DWG3) 




t-CUTTING EDGE 
(FOR SMALL DWG.) 

Vertical cutting lines and borders can be 
drawn without measuring or using a triangle 



A draftsman can avoid a lot of unnecessary 
rcmeasuring of standard size drawings and 
save squaring up vertical lines with triangles 
by making holes in his T-square as shown in 
the accompanying drawing. His pencil point 
will fit in the holes so made, and the T-squarc 
is simply run up and down to mark the de- 
sired border lines and cutting edges. More 
varied work can be done in the same way by 
drilling holes accurately along the T-square 
1 in. apart or spaced at whatever intervals are 
found most useful. This arrangment prom- 
ises to be of such utility that a patent has been 
applied for. — William A. Robba. 

WATERPROOFING MOCCASINS 

For use in cold weather, moccasins can be 
waterproofed by rubbing on the following 
mixture: Equal parts of beeswax, tallow 
(cither deer or mutton), and ncatsfoot oil, 
well melted together. Another method, which 
is used by the Norwegians, is better if the ma- 
terials are available. Two parts of pine tar 
and three parts of cod liver oil are boiled to- 
gether and the moccasins are soaked in the 
mixture, which is rubbed in while still hot. 

For summer or warm weather wear, moc- 
casins should not be waterproofed, as this 
would make the feet perspire too much and 
cause scalding. — L. F. M. 



SPECIAL OFFER — Get Acquainted 

with VIMLITE — the amazing low-cost 
FLEXIBLE— Unbreakable HEALTH GLASS 

Every Popular Science Reader should know about VIMLITE 
— the material thousands are using instead of glass — in dozens 
of different ways and places. VIMLITE is 14 mesh zinc- 
coated wire cloth, completely sealed with a cellulose lacquer. 
It admits light and also a large percentage of the health giving 
ultra-violet and infra-red rays. Take advantage of this special 
get-acquainted offer now. 



MAKE this ATTRACTIVE 

Lamp Shade 

Send coupon today for pattern, directions 
and enough VIMLITE to make this un- 
usual 6" shade for a bedside or table lamp. 
Decorated with a poinsettia flower or other 
design it makes an ideal Christmas gift. 
Make it yourself — get the feel of VIM- 
LITE — and learn for yourself how amazing 
this material is. 



VIMLITE is flexible and light. It is extremely simple and economical to use. 
In dozens of places where ordinary glass is too expensive or too hard to install. 
VIMLITE fills the bill perfectly. Mill ions of feet have already been sold for 
making greenhouses, hot-bed or cold frames, poultry houses, rabbit hutches, 
fish hatcheries, etc. 

VIMLITE is the perfect material for out-door play rooms and sun porches, 
because it permits the transmission of healthful ultra-violet rays, whereas 
ordinary glass does not. On sale at most hardware, building supply, feed and 
poultry supply dealers. Full information sent upon request. 




At right — V I M- 
LIT E , used for 
vegetable or Sower 
hot-houses, costs 
only one-third as 
much. B e I o w — 
Porches closed in 
with VIMLITE add 
a warm, healthy 
room to houses in 
winter. 




MAIL COUPON 
for Material 
and Pattern 



Fill, nt thn coupon brio wand 
himkJ it tuicvilMM- with 25c in 
ruin. Hwillbrinjf youat<heet 
• »t V IMLITE. a pattern and 
■ li i .vtiona for maklnit thr 
attractive tamp nhaoV pic- 
Mirt-d above. Additional 
■I Kta. each— not RNHt 
thafl RJ to one addres*. 



The Vitalite Co. 

SOO-5th Ave., N. Y. C. 

AtrlOMd ll IV for MM sheet of VIMLITK. 
and pattern mill dllWttoUJ f««r making lamp 

Aid*. 



NEW! Boice-Crane GAP-BED LATHES 

© 




Low Priced— Bigger Capacity 

Enjoy Wonders of Metal Spinning 

No other craft is no highly interesting and instructive. Easy to 
spiu cup*, plates, ashtrays, vases, bowls, etc.. of excellent quality. 
1'aseiuat ing. Mysterious. Another use for l$oiee-('raue Gup-Bed 
Lathes. 



New No. 1100 Boice-Crane Lathe has a Peep 
OAF In bed. It is an excellent UEN'KBAL 
ITKFU8B LATHE. Does woodturnins larger 
titan heretofore possible on lathe* of kucIi low 
cost. Does excellent, and large sized metal spin* 
ning. Does substantial metal turning. Versatile. 
Iftprfa quality. Has Index-head. Is very rugged. 
Larger No. 1700 Lathe swings 17". 



Complete Hook tells how- 
to ilo spinning. Many 
Illustrations, li! panes. 
Any one run learn 
quickly. "How (o Learn 
Metal Spinning" . 25c 
t'alalog free witli each 

ropy. 



Write today for free 
data on GAP Lathes, 
and new Tilting All- 
ium Saw. 

If you also want large. 
40-page catalog, r- lease 
specify in letter and en- 
close 10c. 



Tilting: ARBOR 
Saw 

Big table always con- 
veniently level. Sa«' 
tilts to AT," and lowers 
by hand control*. Itull 
hearing. S-inrh saw cuts 
2% inch thick. Heavy. 
Accurate. Low priced. 



W. B. & J. E. BOICE p d sTi.j Toledo, O. 




Rral 
Saw Bargain ! 



NOVEMBER, 1933 



© Tt "» on an ad»erti»ement (IfaiiiM the approval of POPULAR SCIENCE INSTITUTE OF STANDARDS . 
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safe-cracker's 
Waterloo! 




Not a Chance! 

It's air tight and 
"soup" tight 



To make the thick door of an office 
safe open and close as smoothly as a pis- 
ton moves in a cylinder, its edges must 
be oilstoned down by an expert. A giant 
bank vault door may have 90 square feet 
of hardest alloy steel to rub down with 
oilstones. A Norton Pike India oilstone is 
best for safe doors. 

What to use for razors? Scythes, etc? 
When is an Arkansas oilstone best? A 
Lily White? An Extra Washita? A Queer 
Creek? Hindostan? What experts prefer 
which — and why? 

"How to Sharpen" tells who, which 
and why very clearly and entertainingly. 
Send for a free copy and get straightened 
out. You will find a score of valuable 
suggestions. Many an old timer writes us 
that he did not know about some of the 
tricks of sharpening. Your copy is wait- 
ing for you. Send for it today. 



NORTON 



Use 

what Experts 
use 




PIKE 



Sharpening 
Specialties 



BEHR-MANNING CORP., 
U. S. Sales Represenialit ei 
Dept. C. Troy, N. Y. 



© 



Please send me the Norton Pike book "How 
to Sharpen." I'm sharp enough to ask for it, 
since it's FREE. 



Name 

Address 

My dealer is.. 



BLUEPRINTS 

to aid you in your Home IV irkshop 



TO ASSIST you in your home workshop, 
Popi lar Scienxe MONTHLY offers large 
blueprints containing working drawings of a 
number of well-tested projects. The blue- 
prints are 15 by 22 in. and arc sold for 25 cents 
a single sheet (except in a few special cases). 
Order by number. The numbers arc given in 
italic type and follow the titles. When two or 
more numbers follow one title, it means that 



Flying Airplane Models 

Bremen (Junkers. 3-ft.), 89-90 $ .50 

Lindbergh's Monoplane, 3-ft., 69 25 

Nieuport XVII, 29-in.. 180-181 50 

Rise-off-Ground Tractor, 3-ft., 50 25 

Seaplane, Tractor, 30-in., 87 25 

Seaplane. Morris (Record 12'/i min.). 102 25 

S. E. 5a World War Plane. 30-in.. 168-169 50 

Single Stick, Tractor, 30-in., 82 25 

Tractor (Record Flight 6.024 ft.). 104 25 

Twin Pusher, Racing, 35-in.. 86 25 

Winnie Mae. 4-ft., 141-142-143 75 

Boats 

Canoe, Sailing Outfit, 25 25 

Canoe, 16-ft. Canvas Covered Kayak, with 

Sail, etc., 192-193-194-R 100 

With full size patterns 2.50 

Duck Boat. Folding, 170-R 50 

With full size patterns 2.00 

Outboard Racer, ll'/S-ft.. 156 lb.. 128-129-R .75 

With full size patterns 2.25 

Outboard Racer, 10 ft. 4 in., 114 lb.. 211-212 .50 

With full size patterns 2.00 

Sailboat-Motorboat. Combination (15 ft., cat 

rig). 131-132-133-R 1.00 

With full size patterns 2.50 

Marconi Rig with Jib for Above. 133A 25 

13-ft. Rowboat-Motorboat, 147-R 50 

With full size patterns 2.00 

14^-ft. Rowboat-Motorboat, 148-R 50 

With full size patterns 2.00 

16-ft. Rowboat-Motorboat. 149-R 50 

With full size patterns 2.00 

Stern Drive Installation (When used with 

Rowboat-Motorboat), ISO 25 

1554-ft. Runabout or "Sportboat" (outboard 

or inboard motor), 17S-176-177-R 1.00 

With full size patterns 2.50 

Furniture 

Bookcase, Simple, 37 25 

Bookshelf and Book Ends, Modernistic, 100 .25 

Bookshelves, Hanging, 77 25 

Bookstand, Modernistic, 88 25 

Book Trough, 68 25 

Cedar Chest, Mahogany Trimmed, 17 25 

Chair, Rush-Bottom, 36 25 

Chests, Treasure, 78 25 

Child's Costumer. 179A 25 

Clock, Grandfather, 19 25 

Desk. Colonial, 21 25 

End Table, Magazine, 68 25 

Fireside Bench, Colonial, 187A. 188A 50 

Kitchen Table Cabinet, 27 25 

Lamps, Modernistic, 93 25 

Mirror, Scroll Frame, 105 25 

Muffin Stand, Folding, 17.1-4-174-4 75 

Pier Cabinet and Corner Shelves, 77 25 

Radio Cabinet, Console, 70-71 50 

Screens, Modernistic Folding, 91 25 

Sewing Cabinets, Two, 31 25 

Shelves and Lamp, Modernistic, 93 25 

Smoking Cabinet, 2 25 

Spanish Mission Armchair. 19SA 25 

Stand, Low Modernistic, 100 25 

Table, Gate-Leg, 24 25 

Table. Tavern, 105 25 

Table. Tilt-Top. Oak (Top 20 by 24 in.) 140 .25 
Tea Wagon, 13 25 

Radio Sets 
Amplifier, Three-Stage, Audio-Frequency, 42 .25 

Full Electric Headphone Set, 130 25 

One Tube (Battery Operated), 10J 25 

Screen-Grid Set, 109 25 

Short-Wave Converter Unit. 1J7 25 

Amateur Short Wave Receiver, 155 25 

Amateur Radio Transmitter, 183-184 50 

All-Wave Portable Receiver, Battery. 217-R .50 



there are two or more blueprints in the com- 
plete set. If the letter "R" follows a number, 
it indicates that the blueprint or set of blue- 
prints is accompanied by photographically il- 
lustrated instructions which supplement the 
drawings. If you do not wish this supple- 
ment, omit the letter "R" from your order 
and deduct 25 cents from the price given. The 
instructions alone arc sold for 25 cents each. 



Ship and Coach Models 

(Construction kits are available for) 
(some of these models. See page 72 t 

Bark. Scenic Half-Model (13'/S-in.), 108 25 

Battleship— U. S. S. Texas (3 ft. Hull), 

197-198-199-200 1.00 

Bottle. Clipper Ship in, 121-122 50 

Clipper, Baltimore (8-in.). 92 25 

Clipper Ship (20'^-in. Hull). S1-S2-S3-R.... 1.00 

Constitution (21-in. Hull), S7-S8-S9-R 1.00 

Covered Wagon (23'^-in.), 118-119-120-R.... 1.00 

Cruiser Indianapolis (12 in. long), 216 25 

Destroyer— U. S. S. Preston (31"/S-in. Hull), 

12S-126-127-R 1.00 

Galleon Revenge (25-in.). 206-207-208-209.... 1.00 
Galleon, Spanish Treasure (24-in.), 45-47 .50 

MayBower (17'^-in. Hull), 83-84-8S-R 1.00 

Miniature Coach and Covered Wagon for 

Decorating Boxes, etc., 202-R 50 

Motorboat. 29-in. Cruiser, 63-64-R 75 

Motorboat. Working Scale Model Driven 

by Rubber Bands or Toy Outboard 

Motor (20-in. Hull). 196 25 

Liner — Bremen (20 in. long), 1S8A 50 

Liner — Manhattan (12 in. long), 204 25 

Pirate Galley or Felucca (20-in.), 44-4S-R 75 

Roman Galley (19-in.), 138-139-R 75 

Sails — Square and Fore-and-Aft for Whaler 

Wanderer or any Model, 185-186 50 

Santa Maria (18-in. Hull). 74-7S-76-R 1.00 

Schooner — Bluenose (17'^-in.), 110-111- 

112-R 1.00 

Sedan Chair, Queen's (12-in.), 123-124 50 

Stagecoach. Concord (20^-in.), 115-116- 

117-R 1.00 

Stagecoach (Cody), with Horses (Coach 

Body 13 in. Long), 144-14S-146-R 1.00 

Steamboat, Mississippi ( 19J4-in.), 94-95-96-R 100 

Viking Ship (20^-in.), 61-62-R 75 

Weather Vane. Ship Model (30-in.), 66 25 

Whaler— Wanderer (20'^-in.), 151 to 154.... 1.00 
Yacht, Sea Scout. 42-in. Racing, 106-107-R .75 
Yacht, 20-in. Racing, 48-R 50 

Toys 

Airplane Cockpit with Controls, 114 25 

Birds and Animals, Jig-sawed. 56 25 

Doll's House, Colonial, 72 25 

Drill Press. Lathe, Saw, etc., 113 25 

Dump Truck, Fire Engine, etc., 101 25 

Miscellaneous 

Bird Houses — Three Full-Size Patterns for 

Jig-Sawing. P-l-2-3 25 

Log Cabin (Three Rooms). 134-R 50 

Perpetual Star Chart, 214 25 

Puzzles, Six Simple Block, 6S 25 

Tool Cabinet, Bench Hook, etc., 30 25 

Workbench, 15 25 



Popular Science Monthly 

381 Fourth Avenue, New York 

Send mc the blueprint, or blueprints, 
numbered as follows: 

Xo No No No 

Xo Xo No No 

Patterns for 

Reprints alone for 

I am inclosing dollars cents. 

Name N 



Street 

City and State 

Note: Please print your name and address very 
clearly. If you do not wish to cut this page, 
order on a separate sheet. 
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TWO BOOKS for LESS than the PRICE of ONE! 



BIG WORKSHOP 
MANUAL for $1.05 less 
than the regular price — , 
and "Fix it Yourself" 
ABSOLUTELY FREE 




Prices of everything go down when demand is slow ! And then prices go back to 
normal when business picks up. Those who buy before the rise get the bargains. 
Here is a temporary opportunity for you to save $1.05 from the regular $5.00 price 
of the Home Workshop Manual — and also, get absolutely FREE — "Fix it Your- 
self," our 256 page encyclopedia of money-saving ideas for home repairs everyone 
can make. Order NOW— while this special low price — TWO BOOKS for LESS 
than the cost of ONE — is still in force! 

Those Who Buy Noiv Are Entitled to a Bargain 



THE HOME WORKSHOP 
MANUAL 

Will show you how to make hundreds of things for yourself, how to 
be your own furniture builder — electrician — radio expert — painter — deco- 
rator — toy maker — model mechanic — garden craftsman — metal worker — 
boat builder — and general all-around construction and repair man. 




Detailed diagrams, pictures, descriptions 
496 pages - - - over 500 illustrations 



Complete Plans for 125 Different Jobs 

Just the book you've always wanted. It gives you clear, complete, 
and simple directions for doing expertly all those jobs of craftsman- 
ship you've often thought of doing, and suggests scores of others you 
can easily do with the proper directions. Put this handbook in your 

tool chest for quick reference follow its plans and directions 

every time you have a job to do with tools — and it will soon make an 
expert of you. It's a mine of ideas for making useful things, a whole 
library of practical plans and usable directions. It offers the most 
expert guidance, for its material has been prepared by twenty well- 
known specialists in as many lines of work, and has been approved 
by the Home Workshop Department of Popular Scienci; 
Monthly. 



FREE 



Famous 256 Page MANUAL 
of Home 



Repairs 




Fix It 
Yourself 



A great book crammed with hun- 
dreds of real money-saving ideas on 
home repairs you can make yourself. 
Filled with simple diagrams and clear 
pictures that make it easy for every- 
one to do these money-saving jobs. 
Take advantage of this amazing bar- 
gain offer now — and get Fix It Your- 
self FREE. 





. -- — — —ORDER ON THIS COUPON- - - ■ 



Send NO MONEY— Just this Coupon 



Popular Science Publishing Co., 
381 Fourth Avenue, New York. N. Y. 



(PS. Il-.U) 



Please rend me a copy of tlie regular $5 edition of The Home 
Workshop Manual for only $3.95 C. <>. I>. plus a few cents 
postage and also Kix-lt-Yourselt FKKE. in accordance with 
your offer. If I am dissatisfied with the books I may return 
them and you will refund my money. 

Name 

Address 

Cily 



..State 



NOVEMBER, 1933 
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THE MICROSCOPE 
SHOWS WHY! 

This plate is a microphotograph of the 
abrasive solids found in the sludgy mass 
collected by a Purolator Oil Filter. They are 
typical examples of the destructive particles 
that settle in the crankcase and are carried 
by the oil stream to every part of the engine. 

Look carefully at these scratching, scoring 
pieces of grit, these cutting fragments of 
metal, these wearing bits of hard carbon. If 
they get into cylinders and bearings don't 
they tell you a story of steep repair bills . . . 
of motors worn out before their time ... of 
needlessly flattened pocket books? 

• • • 

You know what the Purolator Oil Filter 
means to your automobile. You know it must 
be recartridged after 8,000 miles of driving. 
But do you knoiv that the time-tested large 
area filter element like the cross section 
shown, belongs exclusively to the makers of 
Purolator? That has been the case since the 
Supreme Court held that Purolator's in- 
genious filter prin- 
ciple, covered by two 
basic patents, could 
no longer be in- 
fringed. When you 
have your oil filter re- 
cartridged, insist on a 
genuine Purolator. 
Motor Improvements, 
Inc., 368 Frelinghuy- 
sen Avenue, Newark, 
New Jersey. 

purQlator 

THE OIL FILTER ON YOUR MOTORCAR 

LICENSED UNDER SWEETLAND PATENTS 




MAKING SHIP MODEL FITTINGS 

(Continued from page 67) 



shafts, but as they are unshipped when not 
in use, should not be put on. The rims were 
frequently painted red, with the rest green 
or black. 

Ladders. There are all sorts of ways of 
making wooden ladders. The following is 
the method I have found most satisfactory: 
Cut strips for the sides and steps, noting 
that the latter should be thinner and wider. 
Try out for the angle of the tops, bottoms, 
and steps so that all will be horizontal when 
the ladder is in position. Mark inside the 
sides to this angle (with a bevel or on a 
drawing board) at the position where the 
steps are to go, and there file V-notchcs. 
Cut all the steps exactly to the one length. 
The easiest way to do this is to make them 
a shade long, clamp them together, and file 
the ends square. Then cut the ends to fit the 
Vs. 

Place a piece of paper on a board and 
firmly press in two steel pins or nails (Fig. 
18). Glue one set of notches and place the 
side on edge against the pins; glue the ends 
of the steps and place in the notches ; glue 
the other sidepiece; press all together and 
fasten with two more pins. Remove the lad- 
der when the glue is dry and lightly rub face 
and back on sandpaper. If at all possible, 
nail as well as glue ladders in position. 

I am indebted to W. F. Barnaby for the 
following idea for making iron ladders: 
Take a block of pine larger than the ladder 
to be made. Rule lines across at the spacing 
required between rungs. Along the two top 
edges (Fig. 19) make thin knife cuts where 
the cross lines meet the edges. The long way 
of the block, rule parallel lines spaced the 
width of the ladder. About l /j in. from each 
end drive brads on each parallel line. Stretch 
taut wires from the long way about Y\ in- 
above the block surface. Put soldering paste 
along these wires. Tie a knot in one end of 
the wire to be used for the rungs. Catch it 
in a knife cut and proceed to wind the wire 
around and around the block, catching each 
turn in its knife cut. Align the rungs by the 
ruled cross lines (omitted from the sketch 
lor clarity), and solder. Use very little solder 
and just touch each joint. Snip off the rung 
wires near the edge cuts, remove the ladder 
from the brads, and trim it with scissors. 




SIMPLIFIED TOPS AND CROSSTREES 
FOR, SMALL MODELS OF THIN 
WOOD, CELLULOID, OR FIBER. 

EYEBOLT 

TOPMAST 



TOP, HORIZONTAL 
(NOT AT RIGHT 
ANGLES WITH 
THE MAST) 

MAST 
FITTINGS 




HALF 
LAP, 
JOINT 

LOWER 
MAST 



CROSSTREES 
TRESTLETREES 



CHEEK PIECES 




MODE 
CARVED 

FIGUREHEADS 

FASTENING 
PINS" 




Figureheads may be 
carved or modeled 



Simplified mast tops and crosstrees, and a 
more complete arrangement for a larger model 



The block may be utilized over and over. 

Spars. Masts, yards, and booms can be 
made from any wood, but as they must 
undergo considerable strain and carry many 
fittings, a nonsplitting wood with much 
longitudinal strength is essential. Some model 
makers like to use degame (lemonwood). 
This has longitudinal strength, works to a 
fine finish, and is good looking, but it is in- 
clined to split. My own preference is birch, 
which has the advantage of being easily 
obtained nearly to 
size in the form of 
dowel sticks. Only 
the best, whitest, 
straight-grained 
sticks should be used. 
The plane should 
run equally smooth- 
ly on all sides. 

Spars can be 
turned if you have 
the right kind of 
lathe, but I find it 
quicker and easier 
to plane and sand- 
paper them to 
shape. Use a finc- 
set plane and a true 
surface to lay them 
on (Fig. 1 ) . Plane an 
entire mast or one end of a yard before cut- 
ting it from the long stick, so that you have 
something to hold. 

I find it easier to plane very small spars 
by holding the plane face up between my 
knees and drawing the spar with a diagonal 
cut over its face (Fig. 17). 

The correct proportions of yards is given 
in Fig. 20. It is not necessary to gage each 
section, but it is wise to have them in mind. 
The details of spar making, of course, vary 
with the period, but the general proportions 
and main features are constant. 

Yard Fittings. Before the spars are put in 
position, they require a number of fittings. 
Quite important on a model of Ys in. or even 
less scale are the jackstays and footropes of 
the yards. On the Vs-'m. scale I use No. 24 
brass wire for the jackstays, threading it 
through eyebolts on the yard just abaft the 
middle line. These eyebolts can be made 
from Yi- in. pins bent to shape, but a neater 
bolt is made by flattening the pin head and 
drilling a hole through it. 

I find cord footropes difficult to keep in 
place, so substitute No. 32 or smaller silk- 
covered magnet wire, dyed black. Just bend 
the ends over for the splices, with a small 
silk seizing to hold them. 

The yards need spider (eyebolt) bands at 
the ends for the braces and lifts. These are 
most easily made by twisting No. 24 wire to 
shape and twisting the ends tightly under 
the yards, then pressing them into the wood. 
A neater band can be made from a section 
of thin brass tube, bored for little eyes, 
which are soldered in position. Both types 
arc shown in Fig. 20. 

The lower yards and lower topmast yards 
require trusses on which they can swing 
horizontally and vertically. There are sev- 
eral shapes on real ships and various ways 
of making them. I have found the following 
comparatively easy and sufficiently correct: 
The arm (Fig. 21) is No. 16 soft wire, ham- 
mered flat at the ends and slightly flattened 
in the middle, where it is bored for a No. 20 
escutcheon pin. This is put through, flattened 
close up, and bored vertically for another 
pin. Two bands with projecting ends are 
made to fit around the yard. The ends of 
the arm are soldered between these lugs. 
Make a dummy yard of the same size as 
the real one on which to do this. A band 
to go around the (Continued on page 85) 
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You Get More Out off 

WORKACE 



WORKACE 
Scroll 
Saw- 




*27— 

fob Chicago 



Blade speed 6 times faster than 
fastest jig saw. Maximum space un- 
der guide 4". Maximum width of 
cut, 12". Marie travels 900 feet per 
minute. Table, 12" x 12". tilts to 
45 dSRSi with automatic stop at square position, 
l'rovided with blade tracking device and tensioner. 
New ball bearing guide. All moving parts enclosed. 

WORKACE 
Radial Drill 

Lftrve capacity, will 
ilriir center of 26"clr- 
cla. Radial firatur* per- 
mit* swinifinjr head 
away from bench to drill 
larsn work rttandlnir on 
floor or for drilling a 
number of holes with- 
out moving work. 
Arranged for floating 
Hrivti. Spindlo travtilit 
4V- Maximum clmck 



wayn. Attachment* 
avallahlr for mortUlnir, 
ax well aa bit* nod drills 
for composition wood 





fob Chicago 

WORKACE Circular 
Saw 



50 



Will rut at any angle, 
cither cross cutting or 
ripping, or compound 
angle. Maximum ripping 
fob Chicago width, 0". Maximum 
cross <;nthi« width. "»". Maximum depth of cut. 2". 
Tabic tilts to 45°, raise* and lowers. 

J. D. WALLACE & CO. 

Wilcox & California Ave. 
Chicago, III. 



J. 1). WALLACE & CO. 
Wilcox a California Ave. 
Chicago. Illinois. 

lleaae tell me more about; 

BWorkace Radial Drill. 
Work ace Scroll Saw. 
Q Workace Circular Saw. □ Workace Planer. 
Q Workace Jig- Saw. Q Workace Lathe. 
LJ 11mm send complete catalog: No. 409. 

Nam* 



. City State ^ 





SHIP 
MODELS 



and mat 

special 

modelH, 
artick-s. 
lie sure 



other*; model 



We can supply I he most 
complete construction set 
including all lifts cut to 
stupe, steering wheel, lig- 
uichcad. anchors, belaying 
pins and all necessary 
materials fur this model, 
or separate parts, such as 
seml-tlnlshed hulls, blocks, 
deadeyes, etc. Similar *ets 
and parts for models of 
Flying Cloud, Constitution. 
Hcvcnge. 1*. N. Destroyer 
I'rcston. Sovereign of the 
Seas, Battleship Texas, 

Rteam entrineo. book*, blueprint* 



tools, etc. Efm M pan photographically illuntrotcJ 
contains valuable information and hint.- for building t*ap 
in Addition to price* and full description of the above 
A copy will be .sent postpaid upon receipt of 16c (coin), 
to aend for this booklet before starting your model. 



Model Ship Supply Co., Dept. R, Mlneola. N. Y. 




Price 50c 



For JUNIOR CHEMISTS 



Adopted by the "New York Public 
Library" (38 copies) Kndoraed by the 
"Science News Letter" (Review). 
More than 300 experiments— Illus- 
trated. Sent prepaid on receipt of 
price. "Gift-bound" Edition $1.00. 
Free, on request, catalog of chemi- 
cals and laboratory supplies. 

J. H. WINN COMPANY 
124 W. 23rd St. New York City 



SHIP MODEL FITTINGS 

(Continued from page 84) 

mast, is made ; to this is soldered a U-shaped 
piece. A pin goes through these lugs verti- 
cally, as shown. A touch of solder on the 
end will hold the pin. 

A lower topsail yard truss is similar, but 
with the smallest possible distance between 
the mast and yard. 

Mast Fittings. The most important fit- 
tings for the masts are the caps, tops, and 
crosstrees. The caps (Fig. 26) can be cut 
from hardwood, but fiber board or celluloid 
is more satisfactory, especially the former. 
If the cap is inclined to split, file a groove 
and wind two turns of thin wire tightly 
around it. Caps usually have various eye- 
bolts in them. Drill through into the masts 
for these, if necessary, to gain a more secure 
hold. 

A top in a small, simplified model can be 
cut from one piece of fiber or celluloid 
(Fig. 24), but is, of course, better built up 
with regular trestletrecs and crosstrees (Fig. 
26). The former lie fore and aft and are 
bolted to the mast, and the latter lie across 
the former and are half-flapped into them. 
A rim is built touching the ends of these, 
and the middle is partly planked in. Note 
that tops lie horizontal, not at a right angle 
to the mast. 

Crosstrees (Fig. 25) are like the tops, but 
without the rim or flooring. Holly or gum 
is good for making such parts. 

Figureheads. Ships have different figure- 
heads, all of which have the feature of 
blending the line of the stem into the line 
of the bowsprit. Small figures can be made 
directly on the model by sticking one or 
more pins in the stem and on them molding 
the figure with gesso applied on the point 
of a stick. Some final trimming can be done 
with a file. Some modelers prefer to use a 
plastic w : ood composition. 

For a larger figurehead (Fig. 27) it is bet- 
ter to erect a dummy stem and mold or 
carve the ornament from boxwood on that. 
Glue and nail it in place when finished. 

This is the third of a series of ship-model 
articles on tools, materials, and methods. In 
a following article Captain McCann will 
give suggestions for making deadeyes, blocks, 
and soft metal castings. 

PROTECTING AN OUTSIDE 
FAUCET FROM FREEZING 

The end of warm weather need not mean 
the end of the usefulness of the outdoor 
faucet. To insure against its freezing and 
still keep it available for use without a trip 
to the basement to turn on the inside valve, 
I ran an extension from this cut-off valve 
to the outside of the house. With this exten- 
sion the water may be turned on and off 
from the outside, yet the portion of the pipe 
exposed to the cold is well drained at all 
times when not in use and there is no danger 
of freezing. — Ralph W. McPherson. 

GLUE PREVENTS KNOTS 

FROM SLIPPING 

Have you ever tried to tie a knot in the 
end of a new or slippery rope or cord to 
prevent unraveling, only to find that the 
knot would not hold? Sometimes such a 
knot is depended upon to keep the load 
knot from slipping, and an accident may 
result if it does not hold. To prevent slip- 
ping, simply dip the knot in glue and allow 
the glue to dry. This kink is equally useful 
in securing knots tied in thread and other 
thin lines used for rigging ship models. In 
this case the glue can be applied with a 
small brush. — W. F. Schaphorst. 



HI*. 



stove 



.Vieo 



Superfex Heat-Director 
stove burns oil 

HERE'S a new kind of stove for heating. 
It makes stove heating clean and con- 
venient, does away with handling dirty fuels 
and constant tending of ashes. Superfex Heat- 
Director stove burns low-priced fuel oil (No. 1 
light domestic fuel oil, distillate or kerosene) 
in a vaporizing burner. Clean, healthful, 
uniform heat is always at your, instant com- 
mand, at a turn of the handy Control valve. 

Shutter-like heat projectors on each of three 
sides may be opened independently at any 
desired angle, to direct the radiant heat rays 
toward floor or other surface. With the pro- 
j ectors closed and the top damper slide open, 

the Superfex oper- e -~-s*-\ 

atesasacirculating 
cabinet heater. The 
fuel reservoir is re- 
movable for filling. 

Go to your dealer's 
this week and see 
how this new stove 
works. Have a dem- 
onstration in your 
home. Enjoy Super- 
fex directed heat 
in your home this 
winter. Send now 
for free booklets. 



Diagram above shotct 
cut-away view of Heal. 
Director in operation. 



SUPERFEX 

0il3juuuj/f HEATING 






Glowing Warmth 
for Cold Corners 

Chase chills from cold spots 
with a portable Perfection 
heater. Firelight models have 
transparent globes of Pyrcxj 
brand glass. Others, all 
metal in choice of finishes. 
Prices as low as $5.50. 
(Slightly higher In the 
South, the far West and 
in Canada). 



PERFECTION STOVE COMPANY 

7704-B Piatt Ave., Cleveland, O. 

Please send me additional information .about: 

□ SUPERFEX Heating Stoves 

□ PERFECTION Portable Kerosene Room Heaters 



JVame 

St. or R. F. D. 
Pott Office 



State- 



NOVEMBER. 1933 
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HARD WORKER" 



NOW EVERY WOODWORKER CAN DO 




JDeautiful 



eneenng 



By Herman 
Hjortli 




WHY IS IT that out of 
each group of men 
earning a living one is gen- 
erally referred to as a "hard 
worker"? What does he 
have? Ambition, physical 
stamina? It is often diffi- 
cult to say. 

And why is it that some 
tools also possess this 
human characteristic? In 
the case of Nicholson 
Files we can eliminate 
guess-work and give an 
explanation on purely 
scientific grounds. 

Nicholson Files are made 
only of the finest file steel. 
Their teeth are shaped and 
heat treated to exactly the 
right degree under the sup- 
ervision of a splendid 
corps of file experts. Nich- 
olson Files are tested again 
and again. 

Made for industrial and 
home workshop use. 

At hardware and mill supply 
dealers'. Nicholson File Com- 
pany, Providence, R. I., U. S. A. 



A veneer press of the type used by amateurs. The revolving 
bookrack is in figured maple with borders of rosewood 



USA 



NICHOLSON FILES 



FILE FOR. EVERY I'URPCSE 



VEXKERIXti should no longer be neg- 
lected by the home craftsman. The 
new, white, and practically stainless 
types of casein clue now available and the 
ease with which high-grade veneers of all 
kinds may be obtained in small quantities have 
solved two of the difficulties that have hereto- 
fore discouraged amateur woodworkers. 

Many still think that the purpose of veneer- 
ing is to cover a cheaper kind of wood with 
thin layers of more expensive wood in order 
to give a false impression and that solid wood 
is much better, stronger, and more beautiful. 
As a matter of fact the opposite is the case. 
And the woodworker who has never done 
veneering before has a great thrill in store 
when he first cngaircs in this fascinating craft. 



A special veneer 
saw, shown at the 
left, is used to 
cut the veneer, or 
a chisel or thick 
plane iron will 
serve the purpose. 
It is guided by 
a steel square or 
steel straightedge 




From a structural point of view, veneered 
work is stronger and better than solid wood, 
because it will not crack and is not nearly so 
apt to warp. It is true that veneer sometimes 
does chip off old pieces of furniture when it is 
exposed to steam heat or to dampness, but 
that is due to faulty construction and the 
use of a clue that was neither heat resistant nor 
waterproof. In the last decade or two, how- 
ever, our knowledge of the chemistry of 
wood, the science of seasoning, and the chem- 
istry of glue has advanced greatly. It may 
therefore be staled positively that veneered 
furniture made at the present time is better 
and more scientifically constructed than that 
made a century ago, that it is stronger, more 
durable and more beautiful than that made 
of solid wood, and that it is, 
in short, the proper furniture 
for the modern home. 

The truth of this statement 
can easily be verified by visit- 
ing a furniture store where 
both modern and genuine an- 
tique furniture is sold. Notice 
how the old. solid wood tabic 
tops are warped or even 



To plane the sawed edges of the veneer, the matching 
pieces are clamped between two boards. The joint is then 
held with brads while gummed paper tape is applied 
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$1 Afl for A" SOUTH BEND 
1 UU this V "TOOLM AKER' 




9*x2}4' Bench Lathe Complete an Shown, $100. 00 
Terms $30.00 dotrn, $7.00 a month 

A Back-Geared Screw Cutting Lathe 

Has 9\i" swing. 2 J 2 bed, 1 2" between centers. Cuts 
screw threads 4 to 40 per inch; has 3 V-ways and 
one flat way on bed. Has hole in spindle, six 
spindle speeds, graduated compound rest, set-over 
tailstock for taper turning. Requires J-^ H. P. motor, 
takes I" belt. Can be supplied with Countershaft 
Drive or Motor Drive in 2 J 2', 3\ 3 } 2 and 4' beds. 
A precision lathe for manufacturing, auto shops, 
electric shops, home shops, etc. Easy terms if desired. 
Write for Circular 9-G, free, postpaid. 

SOUTH BEND LATHE WORKS 

840 E. Madison St. South Bend, Ind. 



Change Attachments 



JtNSTANTXY 

Of 




Carve, Drill, Grind 
Disc, Saw, Polish 
Sand, Buff 



Here is a tuperior too) 
built especially for the 
craftsman requiring ac- 
curate work. Each at- 
tachment is mounted on 
S separate mandrel for 
perfect alignment. To 
change attachment!, 
merely loosen handwheet 
and Blip into draw-in 
collet- Built to last a 
LIFETIME. Satisfac- 
tion GUARANTEED 
or money refunded- 



Wewillpendthinf 7 Master BenchHeadoutfit 

POSTPAID for $3. 95 whencawhiicof.mpaniet. 

orderorsendfl— pay balance C\O.D. We will 

mrtudeFRKE<inr<t , 'x V'all-purpiJiieirrlnd- 
tnir wheel, one 4" huff and one siep-un 1 ■" 

mandrel. Write fur booklet on other special 

attachment* and craftsman's lathe. 

WISCONSIN ABRASIVE COMPANY 
8 5 7 B Dr., Statlan A. Mllwauhat. Wis. 



15 In. Flying Model of IT *t"\C 

The WINNIE MAE 50 TSk 

DoLuxe Model of the Lockheed Vena MonOfilana in 
which Wilev I'ost made his record KlotK.*-circIint,' ilinht. 
Cnmplele ( oust ruction Kit contains all ma- 
te-rials required lit construct and tinish 
the entire Mmlcl, including lull-size Plan 
and Instructions. A beautiful Model 
and a wonderful 
Flyer. Kit sent iMtst- 
paid for 50 cents. 
fXo Stamps Please) 
Send 5c for ratal**! ^ 

INTERNATIONAL 
MODELS CO. 

1713 lr..«wiy. Hex tori. N T. 




Get This VENEER CATALOG 



The most complete 
ever published^ 



36 page*, packed with plrturc*, 
di'sri 'hit Urns and illustrated in- 
ttniftfa«U. L'O&UalllllM actual 
samples rrf vtUeeTd, inlaid Inrder, and carved moulding. 
Fine woods and veneer* from every rattier of the world for 
every purpose. Send Sftc today for your copy, refunded 
on later purehiiM"*. The Mmie careful attention lo smalt 
liumeeruft and ftehool requirement* as wc have been gtvit.it 
to the manufaeturluj: UaUH since 1S12. 

ALBERT CONSTANTINE & SON, INC., 

778 E. 138th Street, New York City 




fP*l>T*t*H 1-17-22) 



The Midget 
*'Five-in-One" Slide Rule 

Is a combination Mannheim, l'olymet- 
ric. Los I Binary, Add and Suh- 
tract Slide Kule. It will Instantly add. 
subtract, multiply tint! divide any com- 
bination of whuie numbers, fraction* , 
mixed numbers and decimals. Gives 
every root and power, also Loirs. Sines 
and TiuiKontn. Made of aluminum with 
scales on while celluloid. Size -1 in. Ap- 
proved and adopted l>y cnlleires. I'm •■ 
w it h instructions. 8 1.50. Kali rit-oidCase 
fiOc extra. S.-ht CO. I), if desired. Cnt- 
alo»rue i t. -. CILSON SLIDE RULE 
CO.. Stuart, Florida 




EARN MONEY AT HOME! 

nvest your spare time in buildins 
ship models. Good demand 
amongyourfriends. Quality con- 
struction seta with clear 
drawinKB are easy to finish. 
Hulls come fully shaped and 
sanded. "Golden Hind" 
set only $9.75 plua 8 lbs. 
postaire. Send 15c (coins) 
for interesting catalog- of 
historic models and parts. 

ROY HANCOCK 

323 S. D.uglii ».... Psrliminlli. Vi. 



cracked. Then examine the flat, flawless 
veneered surfaces of the modern furniture. No 
solid wood could be glued together in such 
beautiful patterns as many modern pieces dis- 
play. Even if one could obtain and afford to 
buy solid rare woods of similar quality, they 
would warp and crack excessively because 
fancy woods of this kind are not structurally 
strong. They are therefore cut into thin 
sheets (veneer) and glued to plain, straight- 
grained woods. From the esthetic point of 
view nothing can add so much to the beauty 
of a wooden surface as figured veneers artis- 
tically combined. The purpose of veneering 
is therefore twofold : to improve the work 
structurally and to make it more beautiful. 

While it is not the purpose of this article to 
deal with the mechanical processes of veneer- 
ing, it should be pointed out that these are 
quite simple. No craftsman of average ability 
and intelligence need have any misgivings on 
that account. Furthermore, very little equip- 
ment is needed. For cutting the veneer a 
small veneer saw, a strong knife, a chisel, or a 




A veneered and inlaid jewel box. This is an 
especially suitable project for any beginner 

thick plane iron may be used. If sawed, the 
veneers are clamped between two pieces of 
hardwood that are bolted together while their 
edges are planed straight and smooth. Ordi- 
nary thin brads about .>4 in. long may be used 
to hold the veneer in place while its edges are 
being taped together. A gummed paper tape 
of the kind used for scaling packages is suit- 
able for this purpose. 

The gluing used to be the most difficult part 
of the work, necessitating an oven, heating 
plates, and a press, but with modern cold- 
water or casein glue all this has been changed. 
It is still necessary to have a press for large 
work, but small pieces, not more than 12 in. 
square, may very well be clamped between a 
pair of straight, planed boards from l'A to 2 
in. thick. Hand screws or C-clamps may be 
used. Having made one or two small pro- 
jects in this way, the ingenious craftsman 
may want to build a small press himself. A 
good part of the material for this may per- 
haps be obtained from the junkman. A small 
iron veneer press, however, with a platen 24 
in. square can be bought for about $30. The 
pieces illustrated were all veneered on such a 
press. Among the woodworking projects 
that can be veneered to great advantage are 
all sorts of small table tops for coffee, sewing, 
smoking, serving, and end tables, book ends, 
revolving bookracks, jewel boxes, humidors, 
serving trays, tray tables, picture frames, mir- 
ror frames, drawer fronts, cabinet doors, clock 
cases, and checkerboards. 

Veneers in small quantities may be obtained 
from almost any veneer dealer at a price of 
from 2 to 35c a square foot according to the 
material and quality of the wood. The 
average price of fine face veneers runs from 
5 to 10c a square foot. 

Mr. Hjorth is the author of the latest and 
most complete manual on veneering that has 
been written for amateurs, How to Make 
Veneered Panels. Among his ether books arc 
Principles of Woodworking and Basic Wood- 
working Processes. 




NOT WHEN YOU'VE 
A MODERN WATCH 



A sun dial is fine on a sunshiny day. But 
if you've an appointment on a cloudy day 
you'd better put your trust in your watch. 

Likewise, if you've all the time in the 
world for shaving, you can afford to use 
any shaving cream. But if you have to 
have a fast shave and a good one, use 
Squibb's Shaving Cream. 

For Squibb's is modern. The House of 
Squibb spent many years experimenting 
just to make Squibb's shave you faster and 
easier. There's a special ingredient in it 
that acts like a combination sbork-alisorber 
and ball-bearing for the blade. You'll miss 
most of the usual tugging and rasping. 

And as an extra comfort, Squibb's also 
contains oils essential to the comfort of 
the skin. All day long, your face will feel 
cooler and better. 

Send 10c for a generous guest-size tube 
to E. R. Squibb & Sons, 2311 Squibb 
Building, New York City. 

* and try Squibb's Talcum too 
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TO GET A STRONG HOLD 
OR TIGHTEN LOOSE PARTS 




THERE is nothing else like Smooth-On 
No. 1 for solid anchoring, and in re- 
pair work, a Smooth-On job, costing only 
a few cents, restores full usefulness of 
many household fixtures, utensils and 
tools that would otherwise have to be 
discarded and replaced at many times 
the cost of the repair. 

Smooth-On Xo. 1 lor tightening han- 
dles, locks, casters, stripped threads and 
nuts, anchoring or resetting bolts in con- 
crete, stopping leaks in gas. water, steam 
or smoke pipe lines, at cracks, or sand 
holes in boiler radiator sections, at seams 
in tanks. 

Use it also on your car for stopping leaks 
in the radiator, hose connections, gas tank, oil 
and exhaust lines, for patching cracked water 
jackets and crank and gear cases, for tightening 
loose hub caps, mud guards, lamp and tire sup- 
ports, etc. 

Smooth-On No. 1 is simple to apply, ex- 
pands to everlasting tightness in hardening into 
metal, and when correctly used makes a quick, 
inexpensive and permanent 
repair every time. Without 
experience or special tools 
any handy man can get pro- 
fessional results — at a small 
fraction of the cost and 
without the delays. Merely 
follow the directions in the 
Smooth-On Repair Book 
which we send free if you 
return the coupon. 

Be prepared for emer- 
gencies by keeping Smooth- 
On Xo. 1 handy. Buy in 7- 
oz., 1-Ib. or S-lb. can from 
your nearest handware 
store. 



nutuiii, SM00TH0N 



SMOOTH-ON MFG. CO., Dept. 58. 

574 Communipaw Ave., Jersey City, N. J. 

Please send the free Smooth-On Repair Hunk. 

Name 

Address 

11-33 



Home .- Auto 
Repairs 
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Cutting Curved Rabbet: 

ON A SMALL JOINTER 

By John E. Hy/er 



X F YOU have a jointer in your 
1 shop you have undoubtedly 
A found that it can be used for 
cutting straight rabbets or grooves 
in the edges of wooden pans, but 
it may surprise you to know that 
curved rabbeting may also be done 
on the machine to advantage. Rab- 
beting a convex edge, in fact, is quite 
simple after a little practice. 

Figure 2 shows a piece of material 
being rabbeted on the convex edge. 
It has already been rabbeted on one 
side, and a rabbet is now being cut 
on the other side. To do this, you 
set the machine as for ordinal] 
straight rabbeting, but you must 
keep the material in contact with the 
jointer gage or fence at 
a point directly over 
the center of the cutter 
head. After practice, 
you can do this suffi- 
ciently well with the 
unaided eye. At first, 
however, it will be well 
to put a mark on the 
jointer fence as shown 
in Fig. 3. A is the front 
bed, B the back bed, C 
the fence, D the cutter 
head, and E the mark 
mentioned. 

To make a good rab- 
bet on the concave edge 
of a piece of material, 
the fence is removed 
from the jointer. The 
piece of waste material 
which has been band 
sawed out of the mate- 
rial to be rabbeted, or another of the same 
radius, is used for a guide. It is necessary 
for the entire piece to ride around over the 
back jointer bed, however, and in order to 
make this possible, surface F in Fig. 3 is 
disregarded, and the entire rear table is 
dropped down to bring surface G even with 
the surface of the front jointer bed A. 

To do this safely, first clamp the piece of 
band-sawed waste, marked J in Fig. 3, down 
on the back bed as indicated in Fig. 1 before 
the back bed has been lowered, and after 
the front one has been set to the proper 
depth. This is done with the machine stopped. 
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Fig. 3. Guide line E is used for convex rab- 
beting, and form J for concave rabbeting 



Fig. 1. How the 
guide piece is 
clamped to the 
table to allow 
a concave edge to 
be rabbeted. Note 
rabbet has been 
cut in top edge 

Fig. 2. A convex 
edge may be rab- 
beted free-hand 
with the aid of a 
guide line marked 
on the fence cen- 
trally over the 
cutters as at £ 
in Fig. 3 below 



With the piece J firmly clamped, start the 
machine and gradually lower the back table 
until the gap at // in Fig. 3 closes, and the 
entire piece is lying flat on both tables as 
shown at A'. The knives will cut' out the 
portion marked L as the bed is lowered. In 
placing the piece J on the table for clamp- 
ing, arrange it so that a line radial to the 
circle of which its convex edge is part will 
be in line with the center of the cutter head, 
or approximately so. For a ;/.-in. rabbet, 
leave that much knife length exposed. 

You are now ready to make the cut. Start 
it as shown in Fig. 1 and move the piece 
carefully forward, following on around until 
the entire cut has been made. 

TACKS SHOW LENGTH OF FISH 

Fishermen can measure their big catches 
without delay if a scale is made by driving 
two dozen upholstery tacks 1 in. apart in the 
gunwale at one side of the boat. — K.M. 

FASTENING PORCELAIN HANDLES 

If the stopcock handles on a gas range 
become so loose that they wabble, clean the 
fitting with gasoline or denatured alcohol 
(being sure first that the fires and pilot light 
are out), then place a drop of shellac on the 
end of the thread and another in the collar 
into which the porcelain fits. Screw the 
handle tight, and it will give no further 
trouble. — Elton Sterrett. 
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BOYS! discover 

how to write in 
secret code ink 

Here's thrilling 
fun, boys — writ- 
ing letters and 
messages in in- JPWI^V-/'' 

visible ink. Only ^ 1 
those who know SP5|^'/Si^~s^. \ 
the secret can ^T^aIH (.1 
read them. Clip 5k ' | // 
coupon and en- tja 
close 10c for gen- I. 
erous supply of 
this mysterious 
fluid used by 
great war secret 
service agents. 

FREE BOOK — "How to Be- 
come a Chemist" 

Writing in invisible ink is but one of 
hundreds of thrilling experiments you 
can perform when you become a Gil- 
bert Chemist. You can turn ink into 
water — light a candle without touch- 
ing the wick — make a lump of sugar 
float in water. Send for free illus- 
trated book today. 

The A. C. Gilbert Company 

363 Erector Square, New Haven, Conn, 
n I enclose 10c for supply of secret code ink. 
□ Please send free illustrated booklet, "How 
to Become a Chemist." 

Name 

Street 

City State 

Prices Smashed 

pERWOOD 

i/00 

&D0WN 

Setil on 

10 toys ,"t "'tnt M^fc ifl W M"'i 

Trial 



mm 




/Vom Only 
*QQ_»o 

OwCash or 
oa Easy Terms 



£^ ^ on tasy lerm 



Think of it — this world famous reflnishod Underwood la 
your* for 10 days' Trial for only Sl.ttO down. Positively 
the greatest value ever offered — less than H manufactur- 
er's otiKlnuI price. This I* the full-size, late model 
Underwood No. 5 with standard universal 4 -row keyboard 
(S-l character*), manufactured to sell originally for 
$100.00. Fully suaruntecd. 

Lowest Price and Easiest Terms 
full 10-Day Trial— then 10c a Day 

Thla late mode! Underwood, at only (39.90 (cash). Is the loweat ever 
quoted Has all modern improvements, including 4 row universal key- 
board, loo colnr ribbon. back spacer, ribbon reverse, tabulator, re- 
lease shift lock key and many other improvements. WMnXQI 
reftninhed and renewed. Looks and 
operates like new. 

Money Back Guarantee 

Send 'coupon for 10-day trial — if 
you decide to keep it pay only 
$3.00 a month until $44.90 (term 
I<n. *• ■ 'i paid. Limited offer— act 



Lea rnTouch Typewriting 

Complete Home Study) 
Course ot the Famous Van 



I enclose $1 deposit. Sand tlnderwood.No. 5 at once, F. O. B. 
Chica«o, for a 10-day Trial. If I am not perfectly satisfied I can 
return it Express Collect and net my deposit back. If I keep 
It 1 will pay $3.00 until I have paid $44.90 (term price) in full. 



I Address— 
| Town 



THE TRICKS OF TAKING 
SALEABLE PHOTOS 

( Continued from page ~o) 

each side. The lower of the two views was 
taken with exactly the same set-up except 
that the lights were moved around close to 
the camera. 

Every home workshop picture and, in fact, 
every record picture of a still subject, should 
be taken with the lens diaphragm stopped 
down to the smallest opening and the expo- 
sure should be proportionately long. This is 
especially important on close-ups. 

U*YEN a relatively low-grade lens will give 
Cv clean-cut, sharp pictures when used with 
the smallest stop, and the finest lens made 
will not show the nearest and farthest points 
of the object in sharp focus if a large stop is 
used. The lower of the two plane pictures on 
page 70, for example, was taken with the 
iens wide open. It was focused on the front 
edge of the plane. The upper picture is pre- 
cisely the same except that the lens diaphragm 
was closed to the smallest stop and a longer 
exposure was given. Of course, it would have 
been much better to have focused on the mid- 
point of the plane. Then both the front and 
the back of the plane would have been out of 
focus, but the fuzziness would not have been 
quite so apparent. Bear this point in mind and 
always focus so that the fuzziness, with the 
lens wide open, is evenly distributed between 
the nearest and farthest points of the subject. 
Use the smallest stop when you take the pic- 
ture, but don't expect it to cover up too much 
in the way- of careless focusing. 

Injecting the human-interest element into 
your pictures in a natural way is not at all 
difficult. The first and most important rule 
is, never, under any circumstances, have the 
person in the picture looking at the camera. 
He should always be looking at what he is 
doing. The effect you want is the kind of 
picture you would get if you could steal up 
on the man while he is working with or in- 
specting the subject of the article and take the 
picture without his knowledge. 

For any average home workshop subject, 
there should be at least one picture showing 
the completed object apparently being tested, 
inspected, or used by the maker. Include head, 
body, and hands in this view. A full-length 
shot is needed only if the object is quite large. 

Then there should be one or more close-ups 
showing hands performing work on the ob- 
ject at interesting stages in its manufacture, 
and as many stills as may be necessary to il- 
lustrate all important details. 

YOU cannot, of course, use a very small 
stop and give a long exposure with a hu- 
man being in the picture unless the position 
is naturally a very steady one. Ordinarily 
a hand view, that is something shown held in 
the hands, or a view of a man holding some 
object such as a tool in working position calls 
for an exposure not much longer than one 
second. If the pose you want is one that is 
just naturally wabbly, you can use a photo- 
flash bulb for this shot. 

Until you have found by experience just 
what exposure seems best under your condi- 
tions, remember that the cost of the film is of 
trifling importance compared with the time 
and trouble you put into taking the picture. 
Take at least three shots of each view, tripling 
the exposure for one of the extra shots and 
cutting it to one third for the other. It is much 
better to waste the extra film this way than 
to have to take the picture over again, or what 
is still worse, send in unsatisfactory photo- 
graphs to illustrate your article. 

Si4bscribers are requested to notify us of 
change of address four weeks in advance of 
the next publication date. Please be sure to 
give both old and new address. 
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Fixing things once is fun — it 
gives you a feeling of being 
pretty good, pretty handy — 

But when those things come 
back for fixing a second time, it 
starts to get annoying — and sort 
of a reflection on your work. That's why ex- 
pert, veteran handy men always keep a can of 
Plastic Wood in their workshops ready for 
the many repair jobs that pop up in every 
house — that are probably about your house, 
right now. 

Plastic Wood handles as easy as putty and 
yet turns as hard and lasting as wood (which 
it is) when exposed to the air. This amazing 
material makes repairs that stay repaired. 
Broken furniture and toys, loose pulls and 
castors, splintered screens and rungs, cracked 
tiles and stucco — they're all one to Plastic 
Wood. They're all easily and permanently 
fixed with Plastic Wood. 

Those who know ask for Plastic Wood by 
name. Inferior substitutes or imitations will 
not do the work, and they cost more in the 
end. Plastic Wood is on sale at all good hard- 
ware, paint and department stores. Sold in 
25c! tubes or 35ff cans, and in a range of nine 
different colors. 

Take This Handy FREE BOOKLET 

It's crammed full of facts and pictures 
showing many ways to save money by 
using PLASTIC WOOD. It covers all 
those annoying repair jobs that pop un- 
expectedly in every 
house.andshowsyou 
how to fix them per- 
manently and eco- 
nomically. You'll 
find many uses for it 
during the year. 



The A. S. Boyle Co. 
Dept. PS- 1 1 , Cincinnati, Ohio 

Send mc FREE — big book of uses 
for PLASTIC WOOD. 
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New 

DRIVER 

Tools 




$81° 



Ideal 
Bench Saw 

The DRIVER "500" Bench Saw, entirely new 
in design, incorporates features of heavier, more 
expensive machines. Although inexpensive, this 
sturdily constructed tool has a capacity for a 
2" ,j" cut with a 7" blade, plus such features as 
removable insert for dadoing, adjustable table 
to vary depth of cuts, solid steel ripping guide, 
sawdust chute, etc. 



$1095 




DRIVER SERIES "500" JOINTER 



The new DRIVER "500" Jointer is designed to 
provide utmost efficiency at a price within reach 
of all. Three high-speed steel knives plane 
smoother and require less sharpening. Such 
advantages as adjustable tables, better design, 
greater weight and a balanced cutter head in- 
tegral with the shaft make this rugged machine 
an outstanding value. 



$1495 

lest motor 




NEW SERIES 

"500" 
DRILL PRESS 

A drill press with 
the specifications 
of this rigid ma- 
chine has never be- 
fore been avail- 
able, especially at 
such a low price. 
The following are 
only a few of its many 
features; machined 
steel quill, Jacob's 
key chuck, ball thrust 
bearing, carefully 
ground adjustable 
.table, oilless 
(j bronze bearings. 
This tool drills 
perfectly through 
wood, metals and 
compositions to 
the center of an 
11" circle. 



Walker-Turner Co., Inc. 

2113 Berckman Street 

PLAINFIELD, N.J. 

Please send me your new free catalog 
giving me full details of the New DRIVER 
Tools. 

Name . 



Address^ 



SOLVING THE POPULAR 
SCIENCE MONTHLY 
BLOCK PUZZLE 

HOW many moves did you take to solve 
the Popular Science Monthly block 
puzzle that appeared last month (P. S. M., 
Oct. '33, p. 76) ? The solution for the word- 
ing "CAN ROOM HELPS PUT NICELY," 
as worked out by Arthur L. Smith, who 
p-epared the puzzle, is given below. It re- 
quires 107 moves. The displacement of each 
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At left: Starting positions of the blocks 
At right: The spaces marked for reference 

block is counted as a move except where 
two narrow blocks occupy the same square 
and can be moved together into another 
square. Each identical blank block is brought 
back to the space it originally occupied, since 
some puzzle solvers are likely to insist upon 
this formality. 

For the purpose of recording the solution, 
the blank squares are numbered from 1 to 28 
in the accompanying diagram. The narrow 
spaces are given the symbols +, — , =, and 
X- Let the narrow blocks over these sym- 
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Solvers may find it interesting to see if 
the solution can be accomplished in a less 
number of moves. Other combinations of 
letters will give a different series and may 
require a greater »r less number. 

REALISTIC PORTHOLES 
FOR SMALL MODELS 

In makixo a 12-in. model of the U.S.S. 
Indianapolis, I used ordinary pinhcads to 
represent the portholes, first drilling a hole 
at each place with a pin and then counter- 
sinking them with a drill of a size to make 
a snug fit for the head. It is best to use a 
small block of wood on the drill as a gage 
to get the holes even in depth. They should 
be deep enough so that the pinheads will be 
set back a little to give a realistic porthole 
effect. The pins may be painted black or left 
shiny. I prefer the latter because they look 
more like glass. The pins are cut off about 
H in. long and set in with a small nail set. 
This scheme could be used on other minia- 
ture models if the proportions arc correct. — 
G. S. Gikakdet, Jr. 

When ordering hack issues of Poitlar 
Science MOXT1ILV, please tend a$ cents for 
each issue except the current one and the 
three issues immediately preceding. These 
jour issues are only 15 cents each. 
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Hurt, 5 ImI « 

IB h ^^savavava*^ Hlfhlvde- 
~ t^ledf," scale 
authentic Clove. 
land-UeaiKtied 
model of the bis 
* 10 puifnrer planes 
Hue flyiryc America's 
air lanes. This is actus) 
photo oflho ' 'C-D" model 
Itself. Colored entirelysil- 
ver. Complete KflSF-MwIth every, 
thine" needed at your dealer*, or express 
charges rolln t 'welitht not over lOlbs.) $6.50. 
Send 3c stamp for Illustrated liat No. 12 
CLEVELAND MODEL & SUPPLY CO., Inc. 

1866-SL West 57th St., Cleveland, Ohio, U. S. A. 



FREE BOOK 




CtM bottle, hot 
bin! mm; in demand 
everywhere are PR 
Royal WK Squabs, up 2 to 3 times t hicket, price*. 
Make money breeding them; ready for market 
In 2"» days. We ship everywhere on 3 mat. trial. 
Write now for bio free 6B-p book, .-end four rati 
in stamps for lK-staue. lean. why. bow, price*. 
The mu,t profitable kind of poultry to raise, 
and tin- easiest kind. We sell u inning Itui-lng 
Homer* also. Great fun. A-k for particular*. 
Our 34th year of tUftt**. Reference, any liauk. 
PLYMOUTH ROCK SQUAB CO. 
616 Howard Street, Melrose, Massachusetts 



Vo*"" 1 HARDWARE 



Do Too naed any Bpeclal tool or odd ais* pin-- of roeUl you 
ran t **t ml your local ..tore? We ran supply It from »ur 
own - 1 ■ ■< -k of the moat varied, unaaua) and hard to «r»t 
hardware Item*, tool* and metal* in odd ah ape*. -].•«■• and 
lentrthi*. We do not pulilixh a catalog. Write oa what roa 
want or are intercatedln and we will quote you our prica. 

PATTERSON BROTHERS 27P N % r t, R »°„7i;.' > N p y. P S - 



NOW— A Slide Rule for 50c 



3 



Six inches lonx In penuine leather cane with fnotructlon booklet. Cel- 
luluid rule in tnetai frarof— will not w«rp—ronj«ti»nt fricti-.n. SrK'i-inl 
introductory offer to I'opular St-ieiice Reader«— Send Mi>ney Order 
fur ■">!■'.■ to rert-lve by return mail an indentrurtilile ulide rule at onu 
til'th ordinary roHts ! ! 

INDECO 239 John Street, Bridgeport, Conn. 



RADIOS 



1934 RADIO CATALOG 

Write for nur new catalog , . . rwxt complete line 
of latest raillo sets, (iervlcc men's supplies, rc placemen I 
parts, at Imvest wlinlesale pii.t-s. 

ALLIED RADIO CORP. 

833 W. Jackson Blvd. Dept. C Chicago 



200 STUNTS 

Kl.-,-trir Fun will. 110 vvIIm! 
IIiiW tu niuki- UPC IlahtM ami fur- 
uat't'H, mtitorK. ottcdirnt liirlits, 
ItlailUH, find ntlHT ITiH'tii-nl, 

niystiTiotiK nml nuiiwiiitr ili-vii't-s. 
Itinik rN-arly t-xpluin* ln>w lu <lti 
fiti-li Ktunt. r<>Kti>uii| $1. 

CUTTING & SONS. 113 S St., Campbwll, Calif. 
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except skyiiM-kets. J'llce 
Health mrUe. 

Mars Specialty Company 



JUST IMAGINE! 



Her*'., a real model rocket 
plane. An easily built model 
that makes u unique home 
display and yet ttiv< with 
nntinary 'k>Tnckei-. Send for 
ibis ;niia/it)K cuation UMlalrl 
Kit torlutlex plan, in-iructinns 
all necessary itiatetial. .-tren 
ubisilc. two tliii* tolor^. etc.. 
.'die iwstpaid (n» Mampsl. 



New York, N. Y. 



196 East Broadway 



Automobile Racing — NEW BOOK! 

Ten Chapters. 137 Illustrations, of dirt and champion- 
ship cars and drlfers. How to build ears and bodies. 
Converting stock cars to 120 m.p.h. racers. Answers all 
questions on speeding up 
cars : nupercharfters, "rera" 
bulance, speed, contest 
, ^. „_ rules, trick records, etc. 

''■rZZ-Zl^At i^pald turn fi>r». 

$1.12. Order NOW. Ray 
F. Kuns, Dept. D. M..di- 
sonvllle. Cincinnati. Ohio. 




2 7 Flying Cloud, only $4. 

Supplied In Kit form, with simple in- 
siuniiuns. SaritM Uaria. Mitvtlnwrr. an<l 
otbcis, ||.,*ui; cmicnid I'Mttrfi m l^Mwrrtl 
Wani.n. $4..".u. The "COXs^TITITIOX,"' 
accur.it ely ih-hiiled, $>-.<"i, Spinnluu 
Wheel 91.ML 

18 IN. MODELS in Kit form, of Sunt* Mnriti, 
MnyHnwi-r, Clipper and La I'inta— with 4.s>l->reo 
partrt, decorated wailH— eacli only ^1 .88. 
Send :ic (.tamp for beautil'ultv illustrated eat aim:. 
Modeln aent C.O.D. by parcel poxt In U. ft or Canada. 
MINIATURE SHIP MODELS. Dept. N A. Perkasie. Perina. 
Canadian Office, 90 King St., West, Toronto 
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$79 Still Buys the ATLAS «p 
9" Metal- Wood Lathe m 

Here's a wonderful lalhe for your home workshop, 
still at pre-Recovery prices. $79 includes compound 
rest, gears to cut 4 72 threads, everything shown ex- 
cept motor. With motor. SS9. Buy on terms for $6 
a month. Tools -and fittings at lowest prices. 

MODERV, real 1933 design; V'-belt drive; self- 
contained countershaft; 45 parts of Zamak, twice as 
strong as cast iron. Runs from lightsocket. 

BIG CAPACITY — 18 in. between centers. Larger 
sizes too. Cuts 4 to 72 threads. Adapts quickly to 
wood working by simple pullev change. 

GUARANTEED satisfaction or money back. 2 
Weeks Trial. Write for 
~* Free Catalogue. 



ATLAS PRESS CO. 

The Ftmtjus Atlis Arhar Prett 
1IS5 H. Pilctier St., Katamizio, Mich. 




Make Beautiful 
Furniture at Vio 

Big New 72-Page 



WORK 

STORE 
COST 
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Catalog F— full of bargains 

Home woodworking book— color illustra- 
tions— Inlay bind infra— scroll pattern*— 
blue print*— various wood ujraiiu, crotch, 
butt, quartered, bart, ftddleback, plain 
dawn, etc.— tells (low to finish woods natu- 
ral— foreign woods— jia saw pussloa. Ar- 
ticles you can make — desks*, tables book 
shelve*, picture frames etc. Send for it 
today— only 10c. or FREE with $1.00 or 
more order. 

SOLID MAHOGANY 
orWALNUT 28" — ^ 

L-io6 i~ rz c 

JJe,i 



Turned — Fluted 
and LANDED 



Leg, 



Craftsman Wood Service Company 

W« Ship Alt Over Th* World 
2729 Mary Street Chicago, 111. 



MAKE 100 TCYS/ui Hnur...farl< Em h 




Fun and profit, making and selling metal 
toys. Complete eastinn and coloring oat- 
fit only S2.25. Each castfnir mold makes 
three different iiirure*. Ask your dealer; 
if he can't supply write list, State choice 
of U. S. Soldiers. Indians, Machine Gun- 
ners, Sailors. Continental Soldiers, Foot- 
ball or Baseball players. 

FREE BOOK of illustrations and in- 
structions sent on request. 

RAPAPORT BROS. 

70S W. Ohio St., Chicago 



Make Money in Spare Time 

Be a representative of Popular Science Monthly. Taking 
subscriptions at the new low nr. re is easy. And you can 
make good money at It. Write for particulars to Popular 
Science Monthly, Circulation Manager, 381 Fourth 
Avenue, New York. 



Latest Model 1933 Haenel 
repeating pistol. Sturdy, 
massive construction, easy 
cocking lever, 100 shot mag- 
azine. Accurate for target. Powerful 
for small game. Blue or Nickel finish, 
shoots B.B. steel shot. Weight 18 02. 
Price with 500 shots Free— $4.95. 
$2. 00 deport on C. O. D. 
£ REE Catalog ~<'alu. Rirtrs . Binocular*, etc. 

HUDSON SPORTING GOODS, P-52 WARREN ST.. 




HEW YORK 

BUILD DUTCH WINDMILLS 

I EAUTIFY TOUR GARDEN — MAKEMONEf SELLING TO OTHERS 

E*»y to build from our BLUE PRINTS, with Instruc- 
tions. Model Bl0(hexauonstyl«30"hlirh)75c. Model 
B15 <rottajre style 22" hftrhj 50c. Model B20 (octa- 
Hon Btyle 16" hitch} $1.00. Model H10 Lighthouse 
40" hlirh fl.00. Beautiful two-story Doll House 
(36"xl8"x24" hfirhl plana and inatructiona 75c. 
For Catalogue of other plana send 10c (in coin.) 
Catalogue FREE WITH ORDER 
CRAFTSMAN'S MODEL CO. 

Dept. K Milwaukee, Wis. 




2030 N. 41 Street 



WORLD-WIDE TWO TUBE 

SHORT WAVE RECEIVER 

.eaafjJJJfA 12,500 Mile reception record «1 g C 

200 meters. G«ts foreign 
broadcasts, police calls, air- 
NNNNJRjajB>%aRk\ plants*, amatfurv, etc.. dl- 
^K^HHEBfe recti COMl'LETE KIT -no 
NNNNNNNNNP drilling) with clear instruc- 

^Eaf tions to build this remarkable 2 tube receiver. 
« Jfcl NUNJMN"^ Drv cell nr AC Model. Send 11.00. (talnm-p 
jP'iTaT C.O.D. Sntisliu-ti.iii Guaranteed. 

Free ShortWav* Catalog S-ll. 
Harrison Radio Co., 142 Liberty Str eet. Now York City 



SPEEDOMETERS WILL 
SOMETIMES TELL LIES 

(Continued from pane 60) 

'"Now, let's suppose the tires are worn 
down a half inch or underinflated the same 
amount. That'll bring the diameter down to 
twenty-nine inches and the tire will space 
off three inches less every revolution. In a 
mile the error is three times six hundred and 
seventy-five or approximately two thous- 
and inches. 

"Changing that into miles," Gus continued 
to calculate, "will mean that every time 
the speedometer clocks a mile the car will 
have travelled one hundred and seventy 
feet less than a mile. In a trip of one thou- 
sand miles, that amounts to about thirty- 
five miles error. 

"And the same thing happens if the tires 
are larger than they should be," Gus added. 
"Only the error will be in the other direc- 
tion. The speedometer will read low." 

As Gus talked, Al Taylor drew a small 
notebook from his coat pocket, ripped out 
several pages, and began tearing them into 
small bits. 

"What's the matter now," Gus asked. 

"A lot of good those gas and mileage fig- 
ures will do me if my speedometer's wrong," 
the man groaned. "Here I've been keeping 
accurate account of the speedometer readings 
and the gas I bought in the hopes I could 
make an accurate test on my gas mileage." 

Gus grinned. "Maybe your readings aren't 
as bad as I've painted them," he consoled. 
"True, you two fellows differed forty miles 
on a thousand-mile run but then those over- 
size shoes Otis is using will make his speed- 
ometer read low." 

"How can we check them?" asked Otis. 

"Simple enough," explained Gus. "Make 
sure your tires have the right amount of air 
in them and then go out on the Mount Rose 
highway where the automobile club has that 
measured mile. Just run the length of it 
several times and see what your speedom- 
eter reads. 

"Of course, if you want to make a longer 
test, take a trip some place where you're sure 
of the mileage. Then, when you've found out 
the error, if there is any, you can figure it 
in percentage." 

"By the way, Gus, how about the miles- 
per-hour reading of a speedometer?" asked 
Otis. "Won't the size of the wheels affect 
that also?" 

"Sure," said Gus. "The speed reading de- 
pends on the revolutions of the wheels just 
like the mileage. Naturally, if the wheels are 
smaller than they should be, the speedometer 
will show a higher speed than it should. On 
the other hand, if the wheels are larger, it 
will read lower." 

"Oh, so that's it, Al," Otis grinned with 
satisfaction. "No wonder you got that hunk 
of junk you call a car up to seventy when 
the best I've been able to do is sixty-seven. 
Your tires are worn and mine are oversize." 

"Aw, go on," Taylor snapped back, "you 
couldn't get that crate of yours up to sev- 
enty if you used spools for wheels." 

Gus shoved his pencil stub back in his 
pocket and walked out of the office. 

Soon the door opened with a bang and the 
two men, still arguing loudly, appeared. 

"What's up now?" Gus asked as they 
rushed toward their cars. 

"We're going out to that measured mile," 
said Frank. "Maybe we can settle two argu- 
ments at once." 

"You didn't do so well with them," Joe 
grinned as the two cars disappeared up the 
street. "They came here with one argument 
and left with two." 

"Oh, well," drawled Gus, "I started them 
thinking anyway. And, if you don't think 
that's something, you don't know those two 
birds as well as I do." 




TRIAL PACKAGE 

CASCO 

WATERPROOF 

GLUE 

It will work wonders for you as it 
has for thousands of other Popular 
Science readers. Things that would 
not stay glued before. ..now you can 
put them together permanently, in 
spite of moisture, heat, rough usage 
or plain neglect. 

New Easy Method 
of Building and 
Repairing Things 

Home craftsmen and amateur me- 
chanics everywhere are discovering 
how CASCO Waterproof Glue, the 
wonder-working adhesive, makes 
it possible to glue things easily, 
quickly and permanently. . . just as 
is done in big woodworking and 
furniture factories. 

And they are amazed and intrigued 
to find that CASCO... a clean non- 
odorous powder...is mixed so quickly 
with cold water into a creamy, easy- 
spreading, quick-setting glue of un- 
equalled strength. 

Unlike ordinary glues and pastes 
which harden merely through evapo- 
ration, CASCO SETS CHEMICALLY 
LIKE CONCRETE. Articles glued 
with CASCO stay glued. 

CONVINCE YOURSELF 

Take your free sample and prove CASCO'S 
quality. The free sample 
you receive will contain 
enough CASCO to do a test 
job and prove CASCO'S su- 
periority. In larger quanti- 
ties CASCO may be ob- 
tained from your Hardware, 
Paint or Building Supply 
Dealer. % lb. can 40c; 1 lb. 
can 65c; also 5 lb. and 10 
lb. moisture-proof bags. 




GOOD FOR FREE PACKAGE 



THE CASEIN MFG. CO. OF AMERICA, INC. 
207 East 42nd Street. New York. N.Y. 

Please send me, absolutely Free, a sam- 
ple of CASCO Waterproof GLUE. 

Name 

Street 

City State --' " 

• ■ |p.».m iiaii 



NOVEMBER, 1933 
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Who else wants 
learn to play.... 

at home without a teacher, in l / 2 the 
usual time and 1 3 the usual cost? 



Over 600,000 men, women and children have 
learned to play their favorite instruments the 
L\ S. School of Music Way! That's a record of 
which we're mighty proud! A record that proves 
better than any words, how thorough, how easy, how 
modern this famous method is. 

Just think! You can quickly learn to play any 
instrument — directly from the notes — and at an 
average cost of only a few cents a day. 

You study in your own home — you simply can't 
(to wrong. First you are told what to do. Then a 
picture shows you how to do it. Then you do it 
yourself and hear it. 



Fun — Popularity 

You'll never know 
what good times are 
until you play some 
musical instrument. 
If you can play, many 
invitations come to 
you. 

Xever before have 
you had such a chance 
to become a musician 
without the druduery 
and expense that were 
such drawbacks lieinre. 




Learn to Play 
by Note 

Piano Violin 
Saxophone Guitar 
Ukulele Organ 
Tenor'Banjo 
Hawaiian Guitar 
Piano Accordion 
or any other instrument 



Little theory 
— nU'iny of fjr- 
rompff.AjHCtff. 

That's why stu- 
dents of the 1*. s. 
Srhuol course get 
ahead t wife ok 
ftlxt as those who 
llwly by old-fash- 
ioned, ]doi]iling 
methods. 

If you really want to learn to nlay at 
home — without a learher — in one-half the 
usual lime— and at one-third the usual 
cost — by all means send for our Free De- 
scriptive ltoohlet and Free Demonstration 
Lesson AT ONCE. No ohllaatlon. <ln- 
ftruments supplied if desired — cash or 
credit. 1 F. s. SCHOOL OF Ml'MIC. 
sit BnuuwM Bide , New York City. 




U. S. SCHOOL OF MUSIC 

81 1 Brunswick Bldg., New York City 

Send me your amazing free book, "How You Can Master 
Music in your Own Home." with Inspiring message by Dr. 
Frank Crane: also Flee Demonstration Lesson. This dues 
not put me under any obligation. 



Nome 



Address 

Instrument 



I hoc you 
Instrument i 



If you like Popular Science Monthly why not 
pass the word along to your friends. When an 
article in this magazine strikes you as being 
unusually good, tell your friends to get a copy 
at the newsstand, and real it. 




Animal, mineral and vegetable oils 
are specially-blended in 3-in-One to 
give it triple action. As it lubricates it 
cleans gummy dirt from working pans 
of hand tools and power equipment, 
and prevents rust. No plain mineral 
oil provides such complete protection, 
or does so much to save repairs. Ask 
for 3-in-One next time. Most good 
stores have it in handy cans and bottles. 

3-IN-ONE OIL 




NO STING 
NO SCRATCH 
NO SLICE- 



NO PATCH 
"Be Face Happy " use 




Cr/~ A I ONE PIECE 

3tU AL RAZOR 

tf/K/SEGALSBLADES 



SEGAL UNITARY RAZOR 
is the greatest improvement in 
Safety Razors in the last 30 years. 
"THE WORLD'S FINEST" 
—MEN EVERYWHERE SAY 
Team it up with the long - life 
Segal Blade for smooth, easy, 
speedy leaving. 

TRIAL SET - !/ 2 PRICE 

DOUBLE 

Get it At 
Your Dealer 
or MAIL 

N COUPON 



Segal Safety Razor Corp., Dept. P. 
270 Broadway, New York City. 
Enclosed find 50c for a Regular $1.00 type 
Segal One-Piece Raior and 5 Segal Super- 
Keen Blades. Unconditionally Guaranteed 

Name_ 

Address 
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COLORED LIGHTS AID 
YOUR MICROSCOPE 

(Continued jrotn page 45) 

grooves or removed without binding. Walnut 
is one of the best woods to use for the holder. 

Procure two three-sixteenths inch brass 
rods about five inches long, a piece of heavy 
iron such as a two-inch pipe cap, a piece of 
th ree-fourths inch brass rod one inch long 
or a brass bar of similar dimensions, and tw o 
stove bolts with washers soldered into the 
slots of their heads to serve as handles or 
grips for turning. 

jV/TOUNT one of the rods in the center of 
the pipe cap, and insert the other into 
a hole bored into the end of the filter holder. 
Drill two holes through the short length of 
brass rod, at right angles to each other; 
drill two more holes into the ends of the 
rod, so that they intersect the first two. 
Tap the end holes for the stove bolts. Slip 
one rod into each of the untapped holes, 
and use the bolts for locking the brass block 
in position. You thus have an arrangement 
that is simple and at the same time adjust- 
able as to height, distance of the filters 
from the base, and angles of the filters. 
Lacquer the wood parts and the iron base. 

Just one more item and your filter equip- 
ment will be complete. You will, of course, 
need a source of artificial light that can be 
focused and projected through the filters to 
the reflecting mirror of your microscope or 
on the specimen directly. Manv lamps art- 
sold expressly for this purpose, but these 
are expensive and the simple homemade 
device shown in the photographs will an- 
swer your purpose. 

To make such an illuminator, procure a 
metal-case, focusing-type flash light having 
a good reflector that will bring the lamp- 
filament image to a point. Remove the 
batteries, if any, and cut the center part 
out of the case, leaving the two threaded 
ends and an inch or so of intervening metal. 
This process eliminates the switch also. 
Solder the two threaded portions together 
so that you have, in effect, an extremelv 
short flash light case. Obtain a 6 to 8- volt 
bell-ringing transformer designed for 1 10- 
volt house lighting circuits. Run a band 
of metal around the flash light case and 
bolt it to one end of a piece of hard com- 
position. Through the other end of the com- 
position drill a hole and slip it over one of 
the secondary binding posts of the trans- 
former. The transformer thus becomes the 
base of the lamp. 

Use a Mazda No. 40 lamp, the type in- 
tended for six-volt radio dial light installa- 
tions, in the illuminator. This bulb, costing 
about ten cents, has a rated life of 1,000 
hours on normal voltage. The transformer 
may produce a little more than six volts, 
which will shorten the life of the lamp a lit- 
tle, but will make up for it by giving a more 
brilliant light. You can, of course, operate 
the lamp on a six-volt storage battery in- 
stead of a transformer. The lamp holder, 
that used to be a flash light case, can be 
tilted up or down, to direct the light through 
the filters into the microscope mirror or on 
the microscope stage when opaque objects 
are being viewed. 

NOW that you have found how to make 
a ten-dollar microscope perform like 
one costing a small fortune, you are pre- 
pared to go visiting among some of the 
most expert workmen of the world and see, 
with the aid of your magic lenses, just how 
they carry on their delicate and deadly 
work. These workmen are the spiders whose 
webs you see every place, but whose beauty 
and wonders of craftsmanship you cannot 
appreciate without a microscope. 
Before you draw (Continued on pane 03) 
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PORTABLE 
TYPEWRITERS 

AT LOWEST PRICES IN HISTORY! 

10-day trial offer 

YOU can now buy a new standard Rem- 
ington Portable Typewriter at lowest 
price and terma ever offered. 
SPECIAL! Detailed instructions on touch 
typewriting included free with each ma- 
chine purchased. 

Write today for our 10-day trial offer and 
new catalogue showing the most complete 
line of portables and desk models ever 
available. Don't delay and miss this ex- 
ceptional opportunity 1 Address Reming- 
ton Rand, Inc., Dept. 704, Buffalo, N. Y. 



nir spare 

DlU TIME 



MONEY AHEAD 



Take Orders for Popular Science 
Friends Buy it on Sight! 

Learn How Easy It Is To Make Real 
Money in Spare Time! 
MAIL COUPON TODAY 



POPULAR SCIENCE MONTHLY 
381 Fourth Ave., New York, N. Y. 

Please send me full information free on how I can 
make big money in my spare time. 



(N'amk.) 

11-33 (Address) 



200POWERMICROSCOPE 

New Brownscope "Conqueror" $2.90 

Most Powerfulin\A merica for anywhere near the money! 

Conquerstheinvisibleworld!20Q diameters. 40, 000 areas. 
Heavy fronted but, tilting any angle. Triple objective 
lenses. Large stage. Fully adjustable mirror. Height 8 
inches. Regular? 12, M value. Complete with {trepan M ami 
plain slides, dissecting needle, and tweeters, only S2.90 
postpaid. 

Special Super Power Brownscope "Deluxe" 

WORLD'S GREATEST BUY 

250 diameters. 62,500 areas. Similar to "Con- 
queror" but Larger and more powerful. Com- 
plete with above equipment at the amazing 
■price of only $3.70 postpaid! 
Brownscope Co., Dept. 44. 246 Fifth Ave.. New York 




PORTABLE NEW ICE-BOAT 

Built in 3 Days at 
AMAZING LOW COST! 

Build this new, 
sensational "front - 
steering" Mt'ad 
ICE-YACHT In 3 
days at homo from 
complete knock- 
down Kit at low 
cost ! No experience 
needed. Tills beau- 
tiful "BATW1XG III" spe-tU ft ni.p.h. . . carries 90 
feet of sail . . . .--tats J comfortably . . . dis-mantles In :t 
minutes for auto truvel . . . re-assembles in Bl Nothing 
else like ft! Rjwfa lOc today for illustrated literature. 
MEAD CLIDER5, 12 S. Market, Dept. D-113, Chicago. III. 
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V J. LATHE 



Fi -I nerd for l- . r. imooth- 

r - .- tathe. Run* from your 
or frMtKxut H P. motor. Face ptitc 
and driving dog attachment* included, 
■lto ti,t of M> article* poatiblc to turn on 
thu Lrthc. Sent pott pa id on rtctipt 
of S2-00, ourticfr V. S.. $2M. 
Writ* for full ■■■ ■ . ri r ' ■ ■ - of all our 
tool*, includin K SI. SO "Punlo- 
mak«r" Jii Saw, SI.50 Drill Pmt, 
11.00 Horizontal Dim Sander, «tc. 



J a H METAL PRODUCTS CO 



\ Specific *t ion i IS" long ovcro:i. 6" high- Take* 
I piece* up to 9' .■" long, tjg" in diameter. All metal 
I torutructitm. Fully adjmtaKc 2 ijxed. 




490 St. Paul Street, Rochester, N. Y* 
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coat £11.50. They pay well Because they are seen and read by 
400,000 wideawake men every month. Interested parties are 
invited to address the Advert Uing Department. Popular Science 
Monthly, 381 Fourth Ave.. New York, N. Y. 



COLORED LIGHTS AID 
YOUR MICROSCOPE 

( Continued from page p^ ) 

any rash conclusions about the desirability 
of spiders as material for study and enter- 
tainment, consider two things about them: 
First, the spider does not deserve the bad 
reputation that most persons arc inclined to 
give it. Perhaps you think of a spider as 
something horrible, as a creature that will 
jump out and bite you with poisonous 
fangs at the first opportunity. The truth is 
that the spider doubtless is far more afraid 
of you than you are of it; and that only 
a few spiders possess a poison that is in- 
jurious to man. A spider merely seems hor- 
rible because you do not know him better. 

SECOND, spiders have one big purpose in 
life — to capture and devour flics, along 
with other assorted insects. If you keep 
this in mind, you can understand much of 
the work that the spider does, as well as 
appreciate some of his anatomy. It is to 
capture flies that a spider erects a web that 
is a real engineering triumph. It is to kill 
flies that the spider ejects a poison through 
two fangs that the low powers of your mi- 
croscope will reveal. It is to see flies that 
the spider has, on top of its head, a set of 
bright eyes. It is to enable the spider to 
bind a fly hopelessly in the twinkling of an 
eye, that it has a wonderful silk-making 
plant. 

So it's the old story of the spider and the 
fly that you are going to investigate. But 
what a different story it becomes under your 
lenses ! 

Before you start peering at spiders, in- 
spect a few webs. If you can find one of 
those silk creations of an orb-weaving spider, 
that hang in your garden, you have material 
for an interesting hour at your microscope. 
Touch, carefully, one of the silk strands 
that run out from the center of the web 
to a point of support. Nothing happens, ex- 
cept that the spider crouching at the center 
may become excited. Now touch one of the 
strands that run across the radiating threads. 
It sticks to your finger. 

Push two common pins into a piece of 
cork or soft wood, about an inch apart, and 
carefully pick up some of the web threads, 
so that the silk is stretched between the up- 
right pins. Try to get both the radiating and 
cross threads. Take this to your microscope, 
and focus it on one of the cross threads. 
At a hundred diameters, you will notice 
that the thread is not smooth as you had 
believed, but seems to be like a string of 
beads. Step up the magnification to 300 or 
more diameters, and you will see that the 
silken strand really is covered with tiny 
beads, often arranged with large and small 
ones alternating. On the heavier radiating 
threads of the web, you find no beads. 

YOU have discovered one of the secrets 
of the spider web. The droplets or beads 
on the cross threads are composed of a 
sticky substance secreted by the spider. Their 
purpose is to hold any fly that happens to 
blunder against the web. The spider, then, is 
the real inventor of fly paper. 

Now that you have had a glimpse of the 
uncanny workmanship of the web-building 
spider, you are ready to carry your inves- 
tigations closer to that master spinner. But 
you need not, as yet, capture a live spider. 
Look carefully about the webs in your cel- 
lar or garden, and you will find, in some 
of them, what appear at first glance to be 
dead spiders. These are not dead spiders, but 
are the cast-off skins of perfectly live and 
active individuals. 

These skins make excellent material for 
study because, in casting them off, the spider 
let go with them (Continued on page 94) 
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many of the intimate details of its external 
make-up. The skins, for instance, show every 
detail of the feet with their interesting claws, 
the "chelicerae'' with their poison-ejecting 
fangs or claws, the remains of the silk spin- 
nerets, and even the hairs that cover the 
body and legs. The spider has, in shedding 
its skin, provided you with a better micro- 
scope specimen that you could prepare. 

In handling this shed skin, you will have 
to exercise care because it is very light and 
fragile. A breath will blow it away, and 
careless handling with tweezers will crush 
the parts. If you want to preserve portions 
of the specimen, you can mount them in 
balsam, in built-up shellac cells. Be careful 
to eliminate all air bubbles from the hollow 
parts. 

A SPIDER has six pairs of appendages or 
projections extending from its body. Be- 
ginning at the head and working backwards, 
you find first a pair of chelicerae, jawlike in 
appearance and in many species made up 
of two parts. There is a stout-looking, hair- 
covered base or mandible with a curved, 
claw-like fang at its end. This claw can be 
folded down against the base like the blade 
of a knife. 

When a fly blunders into the web or is 
otherwise caught, the spider sinks its fangs 
into the victim's body, perhaps also wrapping 
it in a silken straight-jacket. Poison from 
glands situated inside the fore part of the 
spider's body is forced out through tiny 
ducts in the fangs, killing or stunning the 
fly. There are a few spiders whose poison is 
harmful to humans; but the chances are 
that if you avoid the Black Widow, you 
never will suffer a spider's bite that is pois- 
onous enough to cause worry. 

After the spider has poisoned its victim to 
insensibility or death, it proceeds to enjoy 
a feast. But it does not chew the fly and 
swallow it. Instead, it brings into use the 
second pair of appendages, called by scien- 
tists the "pedipalpi." Their bases serve as 
jaws for pressing the food to extract the 
juices, much as you crush a lemon in a 
squeezer. The juices are taken in through a 
mouth which is connected to the sucking 
stomach. After the feast, the spider discards 
the crushed skeleton of the fly. You will find 
these remains in almost every web. 

So far, you have disposed of two pairs of 
appendages. The four remaining pairs are 
the legs which, by their number, distinguish 
the spider family from that of the six-legged 
insects. The first pair of spider legs appar- 
ently serves much the same purpose as the 
antennae or feelers of insects. 

Examine one of the legs under your mi- 
croscope. Yiu will find seven joints, with two 
or three claws at the end of the last seg- 
ment. When there are three claws, two are 
arranged to form a pair, and the third is 
smaller and placed below the others. The 
large claws usually arc equipped with teeth 
like a comb, and often the small one is 
toothed. Web-spinning spiders often have a 
number of accessory claws which are modi- 
fied hairs that help them cling to the web. 

MANY species have, on the tips of their 
legs, groups of hairs that enable them 
to cling to smooth surfaces, probably because 
of a sticky fluid that is secreted. In addition 
to all this equipment, the spider's leg usually 
is covered with simple hairs. Some nature 
students believe that the presence of so many 
hairs on the legs of web-spinning spiders 
prevents them from falling, the web strands 
catching beneath the projecting hairs if the 
spider's foot slips. 
Your investiga- (Continued on page 95) 
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Models, furniture — nearly 
everything you make will last 
longer if you use Duco Cement, 
the liquid, transparent, water- 
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(Continued from pane 04) 

tions of the silk-manufacturim: part of a 
spider's anatomy will be^in with the spinner- 
ets found at the rear of the abdomen, on the 
underside. You can see vestiges of these on 
the skin that the spider shed, but you can pet 
a much clearer picture by using a recently 
killed specimen. Simply capture a web-spin- 
ning spider and drop it into a bottle of alcohol 
for a few minutes. 

The spinnerets, usually six in number, are 
arranged in three pairs. In general, they 
are covered with hair. They have hundreds 
of tiny tubes through which the silk-making 
fluid emerges from the silk glands. 

Perhaps you wonder why there are so 
many silk tubes, and why an apparently 
single strand of web material really is the 
fusion of hundreds of tiny threads. The an- 
swer is: Speed! When a spider discovers a 
fly in its web, it rushes out and quickly 
wraps the victim in silken strands. The silk 
fluid, emerging through so many openings, 
hardens instantly upon exposure to air. 
Were there but one or at most a few open- 
ings, the comparatively large strands of silk 
would require more time to harden, and the 
spider could not spin its web rapidly enough 
to be of much help in building an insect 
trap or in binding its captives. 

Now that you have been introduced to 
this master workman don't you feel a little 
more kindly towards it? Spider webs may 
be a nuisance in your parlor, but those in 
fields and gardens and wherever else they 
do not interfere with your activities are a 
real benefit because they kill flies. 

It is partly in this way that your micro- 
scope earns its keep: It makes you acquainted 
with the little creatures with which you are 
forced to live, and helps you distinguish your 
friends from those that would harm you. 

ALL-WAVE PORTABLE 
MADE HOME SET 

(Continued from page 50) 

the lower half. The two-tube circuit was 
placed, panel and all, in the upper left-hand 
corner above the speaker. Since the cabinet 
had to be large enough to receive the extra 
parts and speaker, room also was found for 
two standard-size dry cells. 

When studying the diagram, bear in mind 
that the counterpoise terminal is grounded to 
the two-tube chassis. 

Since the enlarged portable was to be trans- 
ported, a cover as well as a removable back 
was incorporated into the cabinet design. As 
shown, the under side of the top ledge of the 
cover serves as an excellent place to store the 
coils. Six sockets were mounted in a line to 
receive the coils. 

REMARKABLE results were obtained by 
• the builders in short tests. On one occa- 
sion, with the earphones plugged into the extra 
amplifier, GSC of England was heard. In 
another similar test, a radio-phone to the 
Europa was logged as were also local police 
signals and airports, the latter being heard on 
the speaker. With the exception of the Eng- 
lish station, these signals were brought in on 
the six-foot antenna and six-foot counterpoise. 

If, like many readers, you are so well satis- 
fied with the original flyweight portable that 
you do not desire to alter it in any way, you 
can build the amplifier and speaker as a sepa- 
rate unit. As such, it can be wired directly to 
the portable set's earphone terminals. Then, 
when summer rolls around again, you need 
merely disconnect the amplifier unit and your 
ten-pound portable will be ready to serve as 
a valuable vacation companion. 
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Free Book Tells How 
To Enjoy Microscope 

RELATIVELY few microscope owners 
get the full value out of their instru- 
ments. They don't know the secrets. This 
volume tells in 20,000 words and many 
illustrations how to see wonders that 
you'd otherwise never witness — how to 
find and grow specimens, recognize them, 
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free with every Gem Microscope at $18.00. 
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GET a CHEMCRAFT outfit and start exper- 
imenting; there's interesting fun and prac- 
tical knowledge for every chemical experimenter. 
You can do hundreds of useful experiments and 
produce changes and reactions that will astonish 
your friends and give you accurate information 
on Chemical Science. CHEMCRAFT outfits 
will make the Secrets of Chemistry easy for you: 
they are scientifically correct and offer greater 
value in every way. 

Nine Popular Sizes to Select from : 

No. 0 S .50 No. .11/4— J3.50 No. 10 — JI0.00 



No. 1— 1.00 
No. 2— 2.00 



No. S — 5.00 
No. 8 — 8.00 



No. 13 — 15.00 
No. 2.5— 25.00 



Get CHEMCRAFT j n any store where good toys 
arc sold. Look foe the name on the hox. If un- 
obtainable, we wtll send your outfit, fully prepaid, 
upun reeeipt of price. 

Try Chemiatry With CHEMCRAFT Junior—only 10c 

Ton ran do many experiments and tricks with this 
Junior outfit, and It will show you the wonderful fun 
you can have with a large CHKMCUAFT outfit. 
Send 10 cents now and get one. 

The PORTER CHEMICAL COMPANY 

2511 Washington Street, Hagerstowo, Maryland. 
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^ecrets of Success 




ORIES THAT WILL HELP YOU GET AHE 





The depression is over! Things arc look- 
ing brighter. Factories are opening up. 
Men are going back to work. Farmers are 
singing as they plough their fields. People 
are buying. People are selling. The signs 
of returning prosperity are on every side. 

What do these signs mean to you? Will 
you get a better job, be more secure on 
your present job, earn more money? 

Tt depends! Depends on your training. 
Depends on whether you are equipped to 
take advantage of these better times. De- 
pends on what your competitors have been 
doing to fit themselves for these better 



jobs. Here's one thing many of them are 
doing: They're devoting their spare time 
to study of International Correspondence 
Schools Courses! They're getting the train- 
ing you must have to really take advan- 
tage of returning prosperity. They know 
we're in a new economic era — and knowl- 
edge is a greater asset than ever. It's wise 
for you to recognize this fact, too, and we 
will be pleased to send you the informa- 
tion that will help you get started in capi- 
talizing on the return of prosperity. Just 
mark and mail the coupon. It can mean 
the beginning of real prosperity for you! 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



"The Universal University" BOX 7662 -G , S CR ANTON, PENNA. 
^ Without cost or obligation, please send me a copy of your booklet, "Who Wins and Why," ^ 
and full particulars about the subject brjarc which 1 have marked X: 



nArrhltprt 

nAichliiTiurnl Draftsman 

nituilrlin^ I! liraiitiD : 

C Wood MMworkiiu: 

□ Contractor ami ItuiMer 

□ Structural DnfMuutfl 

□ Structural Kn^'int-cr 

□ Elcciric WirinK 

[71 Electrical Engineer 
L) Klccli ic Hyhtini 

□ Welding, Electric nntl flas 

□ Kcmling Shop lllueiuints 

□ Tek'Uruph Engineer 

nnuslnrfls Manaceraent 
n^nlco MannKcmcnt 

E] Industrial Miinaccment 
] IVisonncl Murium- mint 

□ Trafn> Management 
Q Accountancy 

□ Cost Accountant 



TECHNICAL AND INDUSTRIAL COURSES 



iTelrplione Work 
JMcchaniciil Engineer 
jMrrhunlral Draftsrmm 
J Machinist □Toolmaker 

□ Patternmaker 
Jl'ilK-tlUer □Tinsmith 

□ Itrhlco Encinei 



ITIeatinff D V.-ntllatlon 

□ Sheet Metal Worker 

□ Steam Engineer 

] Steam Electric Engineer 

□ CKil Engineer 

□ Surveying and Mapping 

□ lU-fri ki ration 



□ Tlridge and Uuildlng Foreman DR. R. Locomotives 



JR. R. Section Foreman 
IK. R. Bridge and UulldlnfiC 



□ Air 

□ Tra 



Foreman 
Brakes 



Train Operation 



jOgg Engines 
j Diesel Engines 
! 1 Aviation Engines 

U Automobile Mechanic 
Plumbing □Steuin Fitting 

BUSINESS TRAINING COURSES 

□ C P. Accountant □ Business Correspondence 

□ Bookkeeping □ Lettering Shun (.'arils 

□ Secretarial Work □ Signs 

Spanish □ Stenography and Typing 

French n Complete Commercial 

Salt-sniinshlp ( I Civil Service 

□ Advertising UMail Carrier 



^Highway Englneerlnj; 
Chemist i y □ Pharmacy 
Coal Mining Engineer 
Navigation 

_ Boilermaker 

□ Textile Overseer or RupL 

□ Cotton Manufacturing 
Woolen Manufacturing 
Agriculture 

_ Fruit Growing 

□ Poultry Farming 

□ Radio 

□ Marine Engineer 



□ Railway Mail Clerk 
Grade School Subjects 
High School Subjects 
College Preparatory 

. Illustrating 
,i Cartooning 

□ Lumber Dealer 



Xante. 



^ge Address - 

Cltv Btntr Occupation 

If yvu reuido in Canada, stiul this coupon t» the International Correspondence Schools Canadian, Limited, 

Montreal, Canada 



BE A PASSENGER 
TRAFFIC INSPECTOR 




Let Us Train You tor a Real Job 

ACTIVE MEN-19 ti. to-wanted in tht Railway 
ami Hi* Fi'ltt, Healthful, InicrefttinK: tn»v*l i.r 
Rtay near home. On completion of a few wt'i'kn' 
homr ntudy, yim can »>tnrt in a ponition p«v i ■ l T up io 
%\W per month, plus expanses. Experience limits 

.,; :ii miM.nc.-m.-nt. For 1'. urx. S. It. T. I. hnn 
t nrr>l tipKitiott* for uil grutiuatt* or rrfundrit fni- 
fioi*. tV-ts little; tern™. Free frmklet. Standard 
Business Training Institute, Ohr. 311, Bultalo, H. T. 



Make money taking pictures. Prepare quickly during 
spare time. Also earn while you learn. No experience 
necessary* New easy method. Nothing else like it. 
Send at once for free book, Opportunitie* in Modern 
Photography, and full particulars. 

AMERICAN SCHOOL OF PHOTOGRAPHY 
Dept. 1368, 3601 Michigan Ave. Chicago, U.S.A. 



HIS "POSTAL-AD" SERVICE 
FILLS MERCHANT'S NEEDS 



! POSTAl • AO 




' WAS ONE OF 
^ those unfortu- 
<i,i^ nate engineers who 

graduated from col- 
l lege shortly after 

- the Wall Street 
Crash, and have 
been more or less 
unemployed since. 
Engineering posi- 
tions, especially for 
recent graduates 
who had little prac- 
tical experience, were very hard to find. 
Diligently I set out for work in my own 
profession. After months of constant 
searching I could find nothing — in any 
line, no less in engineering. During my 
itineracy in search of employment. I came 
upon a display featuring an addressing 
machine. 

This is a machine which does work 
similar to the mimeograph, except that it 
produces duplicates from a stencil on 
postcards, or postcard stock rather than 
on letter stationery. This machine is sold 
primarily to larger merchants who have a 
regular mailing list to whom they send 
advertisements printed on postcards. 

This form of advertising appealed to 
me, and I realized that there must be 
smaller merchants who could not or did 
not wish to invest money in such a ma- 
chine, but would like to utilize this form 
of advertisement if they could obtain it 
reasonably enough. 

T FOUND that I could buy one of these 
*■ machines on time payments, with only 
ten dollars for first payment. The only 
other necessary equipment was a type- 
writer, and I bought a second-hand one 
for fifteen dollars. Thus with only a 
twenty-five dollar investment I was ready 
for business. With some of the sample 
cards furnished by the company making 
the machine, I tried to interest the smaller 
merchants in this form of advertising, tell- 
ing them that I could produce these cards 
with any type of picture they desired 
(tracing these pictures from newspapers 
and magazines) together with any copy. 
On blank postcard stock which cost me 
eighty-four cents a thousand I printed 
and sold to the merchants a thousand 
cards for three dollars and seventy-five 
cents which was considerably cheaper 
than a printer would charge for like 
amount. After deducting the cost of the 
blank card and cost of stencil which was 
eight cents, I had left a profit of two dol- 
lars and eighty-three cents a thousand. 

By contacting the merchants in the 
morning and doing the printing in the 
afternoon I found I could easily do two 
orders of a (Continued on pag.c 97) 



POPULAR SCIENCE MONTHLY 

Copyrightec 



Secrets of Success 

HIS "POSTAL-AD" SERVICE 
FILLS MERCHANT'S NEEDS 

(Continual jrom page 96 J 

thousand cards each, thus being able to 
make five dollars and sixty-six cents a 
day. 

I called myself the "Postal-Ad Service/' 
and printed some cards for myself which 
I left with the merchants whom I visited, 
so that if they did not care to have any 
cards made when I called, they could get 
in touch with me when they were running 
a sale or special. Thus I have beaten "Old 
Man Depression" and am able to get 
along in spite of hard times. — I. \V., West 
Haven, Conn. 



CAR RADIO VENTURE 
PROVES BIG SUCCESS 

STARTING from I 
scratch eight- 
een months 
ago, F. L. Schlink, 
of Portland, Ore- 
gon, has made a 
profit from the be- 
ginning by selling, 
installing, and serv- 
icing of car radios 
exclusively. At the 
present time, he is 
the only one so spe- 
cializing in The Pacific Northwest. 

Early in 1932, he rented a small garage 
for a service shop. It would accommo- 
date only four cars. He had only one 
service man and did all the selling him- 
self, helping with the service work in 
spare moments. Even now, while engaged 
in bigger deals and more of them, if there 
comes a momentary interim between 
telephone calls or demonstrations to cus- 
tomers, he is into a car in an instant with 
pliers or test set, helping the men. It is 
this drive within him for utilizing every 
spare moment which, I believe, is in no 
small measure accountable for his success. 

Soon the growth in business forced 
him to move into larger quarters, and he 
now has a space accommodating twelve 
cars, and it is occupied most of the time. 
Starting with an agency for one set, he 
now handles several of the best, nation- 
ally known lines. 

"I dropped an assured position to start 
this business of my own," he said. "I was 
formerly sales manager in Minneapolis 
for a well-known automobile company. I 
selected this territory to start because it 
was practically a virgin one for car radios. 

"In this business, I find that success 
must be built a step at a time, under 
close personal supervision. Selling sets is 
not all the battle. They must be properly 
installed and then serviced until all inter- 
ference difficulties are ironed out to the 
complete satisfaction of the customer. 
"While it would ( Continued on pnge 98) 




I will train you at home 

Radio Job 




Free Book 
Tells How 

Mail Coupon! 



J. E. Smith. President. Na- 
tional Radio Institute, the man 
who has directed the Home 
Study Traioine: of more mco 
for the Radio industry than 

any other man in America. 

Tf you are dissatisfied with your present job, if you 
arc slruwding alon^ in a rut with little or no prospect 
of any thinK better than a skinny pay envelope — clip the 
coupon NOW. Get my big FREE book on the opportu- 
nities in Radio. Read how quickly you can learn at home 
in your spare time to lie a Radio Expert — what Rood jobs 
my graduates have been getting — real jobs with real futures. 



Many Radio 



Experts Make 
$75 a Week 



$40, $60, 



In less than 15 years the Radio Industry has grown 
from a few million to hundreds of millions of dollars in 
business a year. Over 300.000 jobs have been created by 
this growth, and thousands more will be created by its 
continued development. Many men and young men with 
the riyht training — the kind of training I give you 
through N T . R. I. method — have stepped into Radio at 
two and three times their former salaries. 

Get Ready Now For Jobs Like These 

Broadcasting stations use engineers, operators, station 
managers and pay up to $5,000 a year. Manufacturers 
continually employ testers, inspectors, foremen, engineers, 
service men. buyers, for jobs paying up to $7,500 a year. 
Radio operators on ships enjoy life, see the world, with 
board and lodging free, and get good pay besides. Deal- 
ers and jobbers employ service men. salesmen, buyers, 
managers, and pay up to $100 a week. My book tells 
you about these and many other interesting Radio jobs. 

Many Make $$, $10. $15 a Week Extra 
in Spare Time Almost at Once 

The day you enroll with me. I send you instructions, 
which you should master quickly, for doing 28 Radio 
jobs common in most every neighborhood, for spare time 
money. Throughout your training I send you information 
on servicing popular makes of sets. I give you the plans 
and ideas that have made $200 to $1,000 a year for 
X. R. I. men in their spare time. My Course is famous 




SPECIAL Radio Equipment 
for Broad Practical Experience 
Given Without Extra Charge 



m 



My row-tie I* nut all theory. I'll nhnw 
you Ixiw to una- my ■ pecial Radio t-quip- 
rm-nt fur conducting experiment.-* and 
■ luilriirtf* circuits whuh ill u^tratf impor- 
tant principle* usrdin Mich well-known 
Pftw KH WetUin l fh<iu*e. General Flee- 
trie, hhllco. R.C.A.. Victor, Ma- 
jeHtir and others. Ua worlt »». 
"V with your own hand* many of lh« 
^ thin»rn you read in our lennon 

book*. 



metier 
~P\cx?f 



Course that pays for 




$$o to $7 5 a Week 



"\ ou put me In a position to 
make more money than I ever 
made in trood timet*. I am in 
the now nervice business for 
where it is possible 
for me to make from $CM tu 
f 16 s week." 

BERNARD COSTA. 

lf.il Franklin Street, 

Brooklyn. N. Y. 



(he 
itself. 



Television, Short Wave, 
Public Address Systems 
Included 

There'* up|M»M unity for you In, 
Radio. Its future is certain. Tele- 
vision, short wave, puhlte address 
systems, police Ra<llo. automobile 
Radio, aircraft Ratlin — in every 
branch, developments and Improve- 
ments are takinR place. Here Is a 
real future for thousands and thou- 
sands nf men who really know 
Radio— men with N. R. I. training. 
» Jet the training 1 hat opens the 
load to good pay and success. 




Mall the coupon. I'll send you one copy of my 
valuable Mt-nage Reference. Rook "2S Tested Wuys 
to Make Kxua Money." I'll do it to prove that my 
training Is easy to understand and use — that It Is 
practical — that It is full of money-making Informa- 
tion right from the start. This hook show* ynu how 
to do 2H Radio jobs common in every neighborhood— 
telln you how to pet thett Jobs, Hundreds of my 
students have made >'>. $10. $15 a week In uparo 
time while 1 rum Inc. Prove to yourself that you can 
do it too. Mall roupon. 



1 



Ssoo a Year In 
Spare Time 

* ' I averaRcdabout $600 a year 
extra from xpare time radio 
work in addition to my regu- 
lar income. My example and 
that of hundreds of other N. 
R. I. ifiaduaies should con- 
vince anv skeptical person 
• >f the stipi norit* of N. R. 1. 
tridninir."- KUWARI) H, 
I'AWCLTT. Slouirh Road. 
Ladncr. U. C, Canada. 



You Get a Money-Back 
Agreement 

I am so Nine that N*. R. T. can 
train you satisfactorily that I will 
agree In writing to refund every 
penny of yntn tuition if you are 
not satisfied with my Lessons ami 
Instruction Service upon comple- 
tion. 

FREE 64 -page Book 
of Facts 

Get your copy today. It's 
free to any ambitious fd- 
hnet over lfi years old. It 
tells you about the oppor- 
tunities In Radio: about 
my Course: what others 
who have taken It are do- 
ing and making. Find 
out what Radio offers you 
without the slightest ob- 
ligation. ACT NOW! 

J. E. SMITH, Pres. 
National Radio 
Institute 
Dept. 3MP3 
Washington, D.C 



I have doubled 
and tripled the 
salaries of many 
Find out about ' 
this tested way 

to RIGGER. 

af a Job t 
- - with a S3 

^% Future^ 

| J. E. SMITH. President 
! National Radio Institute, Dept 




THE FAMOUS COURSE 
THAT PAYS FOR ITSELF 



Washington, 



D. C. 

I want to take advantage 



3MP3 



Dear Mr. Smith: I want to taxe advantage nryuur 
Sneeial r'ree Offer. Semi me your tw <> hook-. "litTeat- 
ed Method* for Making Kxtra Money" nml "Mich Re- 
ward* in itadio." Ihla request does not obligate me. 



NAME. 



ADDKIvSS 

f cm STATE 

"1 JS-1" 



NOVEMBER, 1 933 



97 

Copi 



aterial 



SPARE TIME TRAINING 



THAT LEADS TO BIGGER PAY 



A 



Do you want a better position 
and a higher salary ? You can 
bavo them If you ran do tho 
work. LaSallcexpertswillHliow 
you how, guide you utcp by 
step tosuccoss and help solve 
your personal business problems through the time-sav- 
ing LuSalle Problem Method. Our salary-Increasing 
plan enables you to prepare during your spare hours, 

__ _ __________________ -Find Yoursall Throuah LaSaiie— — 

LA SALLE EXTENSION UNIVERSITY, Dept. 1183-R, CHICAGO — Tr?lnl*K InStuoon*'"*" 

Tell me about your salary-Increasing plan for my advancement in the business fleld chucked. 
Send also copy of "Ten Years' Promotion in One," ail without obligation. 



without interference wltb your present duties. Simply 
mark on the coupon the field In which you desire mirceas, 
and wc will mail you a valuable book describing the 
opportunities In that field, together with an outline or 
our .salu ry- increasing plan. Also copy of "Ten Years' 
Promotion In One." There L<» no cost or obligation. Find 
out how the salary- Increasing plan starts averago 
men and women on the high road to success and finan- 
cial Independence. Check and mall the coupon NOW. 



I Business Management I 
Modern Salesmanship 1 
I Higher Accountancy 



Commercial Law □ Expert Book- QC . P. A. 

Industrial Management _ keeping Coaching 
Banking and Finance □ Business English □ Effective 

Traffic Management Q Modern Business Corre- □ Commercial n:," 1 ''!,. ft , 
Railway Station Mgmt spondence Spanish Coll ' ction 

■ Railway Accounting Q Modern Foremanshlp OTeleflraphy Correspoo 
[ Law — Degree of LL. B. Q Personnel Management Q Stenotypy dencc 

□ Paper Salesman's Training 



Name 

Address Present Position- 




R LEARN T IN LOS ANGELES 
adio-lele vision 



TALKING PICTURES & ELECTRICITY 

InjuHtafcwyeara, Radio hiwb«f<iiin*oneof the world '* leading indua- 
trltfM. Tulkinjf picturrn have WoukIu new lilt' and opportunity to the- 
Movies. Now „ Televinioni* her* w i th anr* imim* of te rtiwtn and arlivity so 
KXt-atltrannutlirfe.-Umatcd. ('omft<'L"flAnKf]«-«ard]Mm thw in.-rj 
natinw Trail*-*. Times are wttintr better. The wnr*t of the depression 
is over. Thousand* of new jotm rail f<>r trained men. National Urad- 
ufttes In demand. Learn Electricity, Radio and Tejevicion in thjw mil- 
lion-dollar institution. 2H.INW1 Kraduate-. K*t. 28 year*. Individual in- 
Ktrut'tion. Latent equipment, enabling you to learn by practical studio 
and whop practice. Men of all axes enroll. 

EARN Room and Board 

75 r ' of our ntudent* are earning their livinir expenses while attending 
fchu«l now. We help you net a job. If you are short ot money write 
and explain your problem. W« alj*r» allow your t'oach Railroad Fare to 
Lets Angeles. Send for Free Book _ 

^" NATIONAL. RADIO & ELECTRICAL SCHOOL 

I Dept. PSR 1 1, 4O06 So. FiRueroa St.. Los Angeles. Calif. 

I 

■ HMK ■ 

' Addr..»B | 

I fity- w ^ ^ ^ ■ — — — • — 2?'i.- — — — I 




AVIATION ofhrs 

W the Better Pay Jobs 
LINCOLN! a ncd Men 



LINCOLN Opens the Way 

Tki irigkt tnllomh in A vlati on pro miff i bi(pmya*tfttt 
for proptrly trained pilots and mtckamid. Lincoln, tkr 
j World' i BtMt Known School, froduatti mm mho wrilt Ukt this: 

(rODrrnment Approved Sr/iool. "1 immediately secured a posl- 

Unexcelled equipment. Train- 
ing by Gov't Licensed lnstruc- 
I torn, IncludinKblindflylntt, cross 

country, acrobatics, master 
I mechanics, airplane an den Kin e 

courxe. Now Is the time to start 

training. Exceptional oppnr- 

tunities in both Central and 

South America as well an in 

IT.S. Aviation courses taUKntin 

either English or Spanish. 

Write! State your ik«. 

LINCOLN AIRPLANE A FLYING SCHOOL 

215C Aircraft Bldg. Lincoln, Nebraska 



"I immediately secured n 

tf on with th e Coum-i 1 HI ulfs , 

Airway*. l ater I was fortunate i 



erinjr Ih 
. _ aMinneapolinby a . 
I attribute my success to the hitch 
elasa training received in your 
school. I am firmly convinced that | 
aviation holds a wonderful fului 
totheyoun^rman whosecureshi^ 
clasa training such aa heruiKetli 
your school. * Morris Cc— — 




To 

make Crowns, 
Plates, Bridgework, 
etc., for Dentists. Easy 

practical way to learn me- 
chinkal dentistry at homo In 
spare time. Full equipment 
of tool* and material* Includ- 
ed with rourse FREK. Low 
tulllon. Eisy terms. Write 
for FREE HOOK about thla 
money making profession that 
is not affected by machine 
age. 

McCarrio School of Mechanical Dentistry 

207 N. Broad St. Dept. 591 Philadelphia, Pa. 





NEED 

YOU 



tou're facing the biune^t 
demand in history for trained Auto 
men. Put yourself in line for a bi« pay job. 
Write for details of our free examination and 
easy payment offer on 



O BIO. BOOKS 

>n Auto design 
Construction and 
repair 



Emtf 
Pajmtmts 

Frtt 

Examination 



AMERICAN TECHNICAL SOCIETY 

D«pt. A -820 Dmxol at SSth St., Chicago 



WANTED — Ambitious Men and Women 

^ACCOUNTANTS 

EARN MORE— Get Rid of Money Worries 



Trained Accountants command responsible positions 
and biir. incomes. Changed business conditions have 
enormously increased the demand. A new. "casy-to- 
understand'* Course — simplifies Accountancy, Les- 
sons prepared and teaching supervised by one of Amer- 
ica's foremost accountants. We quickly and thoroughly 
train you in spare time at home tor important executive 
accounting positions and to qualify for CP. A. Exams. 
Bookkeeping experience not necessary- Low cost — easy 
terms. Send for Free Book — Today. Xo Letter Nec- 
essary. Just mail this ad with your name and address. 
National School oi Commerce, 536 S. Clark, Cbicajo. Dept. A-8 




Learn , • *^^\Cf 



Make money in advertising. Prepare quickly during apara 
time. Alto earn while you learn. No experience neceuary. 
New eaay method. Nothing elae like It. Send at once for 
free booklet — "Win Succeaa in Adowtioinff", and fall 
particulars. No obligation, 

Page-Davis School of Advertising 
3601 Mi chigan Ave.. Dept. mi, Cwtcufto, U. S. A» 

want A 

RAILWAY 
POSTAL 
CLERKS 



City Carrioro — Po»loffico CUrka — Filo Clerka 
Inspectors of Cuatoms Immigrant Inspectors 
Doproaalon and means hundreds of Jobs 






gents Wanted to Sell 
LEXIBLE STEEL RULERS 



Here's a selling *t>n*alifin! A 
Krt'iil minify nniker! It soils on 
\y rm £&^ ailthl ! KviTylmd.v htiy<: <iet 

this uliik- it's ll-O-T! 

k 39"!ontf Strrl Gaxe— $1.20 d<n<rn!l 
" JaaVm 78" Urn* Stt-t-l r»w*l.M il«wn!! 

78" limn Hakelite t-'ase, Automatu- 
Nickfl push litiitoti-$2.40 dwn'.l 
>'~^*,«a: 'WaW twine in I'.. I & IWi Hakelite Can« 
l^jlAjKflB S2.75doien. 

Mstssar ' ' 

'■ajjTJjB '•'-'•«• " Itt'SIl $1.<M> and \\v 
— — ^sbbbI ¥ will send you 4 sample* — mvr 
of ca«'h described a'>ove - 
Huro ' ! 

Empire Merchandise Corp. 
248Fil1h A»e.. Btpt. 1 1 1, Hew York, H . T . 

OWN A CARAMEL f 

Pop-Corn Store* 

Make quick success with CARM EL 
CRISP . . . sensational new candied 
Pop-Corn confection. Stores Koingstrong. 
Opening?* in many towns. Little capital. We 
supply complete equipment , . help finance and 
locate yu . , furnish store plana . . sorrsesful 
orisrinal formulas . . trach process. Send for 
"r*« book . , ."Golden Kernels of Profit", 
zplalns all. Writs today. No oblia-atton. 

Carmelcrisp Machine Co., 
114 7 H igh St., S pring field, 

STEADY JOB? 

$158 to $225 Month 

Mall Coupon Before You Lose It 

/ FRANKLIN INSTITUTE, Dept. R-282 
t Rochester, N. Y. 

/ firs: Rush to me without chargo ropy of 32-pace book, 
t "Uim* to Get 1*. S. Government Job-*.*' lUt of after 

• ik'ttreAftlon pO'lthm* for men — women 1^ to 50 and full 

I partieulira telling how to net thein. 

I Xante 

J Address , 



Secrets of Success 

CAR RADIO VENTURE 
PROVES BIG SUCCESS 

(Continued from page 97) 

seem that I might stretch out rather rapid- 
ly, and appoint subagents in smaller cit- 
ies. I find it difficult to get service men 
for this exacting work. So I am developing 
technicians here, whom I can send out 
later to agencies. 

"When mine was a one-man organiza- 
tion. I needed some business quickly. I 
selected the most prosperous industrial 
companies in the city, especially those 
having a number of well-paid executives 
who could afford car radios. When I got 
one of these men to install a set in his 
car, it was easy to get most of the others. 
The first place of this kind to which I went 
eventually developed into five additional 
sales for me. 

' After the individuals come the county 
sheriffs, who need short wave equipment 
to be in on the police calls that are going 
over the air. Similarly, the city police 
departments and the state highway police 
departments are ready markets. 

"Generally speaking, with the small or- 
ganization and limited capital, first go 
after the cream which will fall with the 
least sales resistance. Develop the big, 
complicated things as you grow up.'' 

As a man who applied himself to a 
new business and made a success of it 
during one of the hardest economic per- 
iods in our history. Mr. Schlink's words 
are worth listening to — and applying to 
a great manv other ventures of this tvpe. 
— H. W. Y,' Portland, Ore. 



Cash Prizes 



/ T v HIS department will give $5.00 for 
■*• every true success story submitted 
by readers of Popular Science Month- 
ly, and which is accepted for printing 
in this magazine. 

Manuscripts will be judged on the 
individual merits of the case and cir- 
cumstances involved. Only stories in 
which the author's success, or that of 
some one known to the author, has 
been gained by some method of edu- 
cational guidance, fitness for the job, 
or application to the work will be con- 
sidered. We are not looking for the 
"get-rich-quick" type of story. 

Manuscripts must be confined to 500 
words or less. They must be true and, 
if accepted, authors must be prepared 
to give us signed statements to the ef- 
fect that they are true. Manuscripts 
submitted and printed become the 
property of this magazine, and we are 
not responsible for the return of re- 
jected stories unless postage is pro- 
vided for this purpose. Address con- 
tributions to Success Story Depart- 
ment, Popular Science Monthly, 381 
4th Avenue, New York City. 
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CAMERA AND LIGHT FIND 
NEW MYSTERY METALS 

(Continued jrom (age 15) 

thirteen percent of chromium to the steel, he 
obtained a metal that was rust-proof and 
stainless, yet that looked like silver and was 
handsome enough to take its place among fine 
table cutlery. 

From this simple discovery have proceeded 
myriads of practical applications. Dentists pay 
three times as much for stainless steel instru- 
ments because they do not lose their temper 
through repeated heating in the sterilizer. Or- 
dinary instruments have to be retempered 
every six months. A thin layer of the metal, 
used in the wall of a safe, makes the vault 
imperviousto the acetylene torch, before which 
steel runs like water. In radiator shells, wheel- 
barrows, and even on the facings of the 
four 3,000,C00-pound gates at Hoover Dam, 
it resists the action of the elements. The Chrys- 
ler Building in Xew York is trimmed from 
sidewalk to tower spire with stainless steel 
plates. 

THE new metal has made possible today's 
high-octane, anti-knock gasoline, which 
must be refined in cracking stills under tem- 
peratures of 1,200 degrees Fahrenheit and a 
pressure of 800 pounds per square inch. No 
other metal known will withstand such heat 
and pressure. 

A strange recent discovery is that the 
alloy steel is stainless because it tarnishes 
rapidly. All metals tarnish, even gold, say ex- 
perts. Iron forms rust, which is porous, ad- 
mitting air and moisture to make more rust. 
But stainless steels tarnish instantaneously, 
forming an impervious layer that keeps out 
air and moisture. Thin and invisible, this layer 
of tarnish was only found when metallurgists 
dissolved away the steel in acids, which left 
the tarnish floating on the surface as an al- 
most intangible film, thinner than a soap- 
bubble. 

You would hardly recognize some of the 
old metals in their new guises. Aluminum now 
appears in brilliant red, blue, green, black, and 
all the colors of the rainbow. A new process 
builds up an oxide on the metal's surface, 
which is then dyed any desired color. The 
finish will not come off. Aluminum beads and 
jewelry are being introduced with great suc- 
cess as a result of this process. 

Many of the less common alloys, known 
chiefly to the scientist, may directly affect you 
though you may never know it. For example, 
there is hipcrnik — a new alloy of nickel and 
iron. Suppose this alloy were substituted in 
the 10.000,000 transformers that furnish light 
and power to the United States — a string of 
transformers long enough to reach from Bal- 
timore to Los Angeles. Half the energy now 
wasted in transformer losses could be saved, a 
total of 15,000,000,000 horsepower yearly. 

"\ X 7HAT are some of the uses for which 

VV you are seeking new alloys?" I asked 
a leading metallurgist. 

"Far too many to count," he replied. "Su- 
perstrong metals to build skyscrapers and 
bridges. Supcrlight alloys for dirigibles, air- 
planes, and automobiles. 

"Let me give you one concrete example. 
Look beneath decks in a modern ocean liner. 
See the huge propellor shaft — a mass of metal 
three to four feet in diameter and 60 to ISO 
feet long. Imagine the saving in dead weight 
from a shaft of superstrong metal that need 
be only eighteen inches thick. 

"See the huge boilers with shells two inches 
thick. Suppose a new metal were found that 
could stand the 1.000-pound steam pressure 
with only a one-half inch wall. A modern liner 
weighs 30.000 to 40,000 tons. Superstrong al- 
loys might cut this dead weight tremen- 
dously, producing new ocean greyhounds 
with the speed of racing boats." 




"I will add..? , 

^ INCHES TO 
J YOUR CHEST ^ 

2 INCHES TO 
YOUR BICEPS 

. . or it won't cost you one cent .' 

Signed! 
GEORGE F. JOWETT 




VES SIR! Three inches of muscle added to 
' your chest and at least two inches to your 
biceps, or it won't cost you a penny. I know 
what I am talking about ... I wouldn't dare 
make this startling agreement if I wasn't sure 
I could do it. 

I want to tell you fellows . . . there's some- 
thing about this "strong man business" that 
gets you . . . thrills you! You'll get a great kick 
out of it . . . you'll fairly sec your muscles grow 
. . . and in no time at all. you will be doing the 
one-arm press with a 150 pound weight! A mus- 
cular giant ! 

Those skinny fellows who are discouraged are 
the men I want to work with. I'll build a strong 
man's body for them and do it quickly. And I 
don't mean cream-puff muscles either . . . you 
will get real, genuine, invincible muscles that 
will make your men friends respect you and 
women admire you! 

Try one of my test courses NOW , . . prove to 
yourself that you, too, can get a sixteen inch bicep ! 

Send for "Moulding a Mighty Arm" 
A Complete Course for ONLY 25c. 

It will be a revelation to you. You can't make 
a mistake. The reputation of the strongest 
armed man in the world stands behind this 
course. I give you all the secrets of strength il- 
lustrated and explained as you like them. You, 
too, can get an unbreakable* grip of steel and a 
Herculean arm. Mail your order now while you 
can still get this course at my introductory price 
of only 25c. 

I will not limit you to the arm. I can develop 
any part or all of your body. Try any one of 
my test courses listed below at 25c. Or, try all 
six of them for only $1.00. 

Rush the Coupon TODAY! 

Mail your order now and I will 
include a FREE COPY of 
"NERVES OF STEEL. MUS- 
CLES LIKE IRON." It is a 
priceless book to the strength fan 
and muscle builder. Full of pic- 
tures of marvelous bodied men 
who tell you decisively how you 
can build symmetry and strength 
the equal of theirs. Reach Out — 
Grasp This Special Offer! 
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JOWETT INSTITUTE 
OF PHYSICAL CULTURE 

Dept. 29Yb 422 Poplar St. 
Scr.inton. Pa. 



"Nerves of Steal, 
Huscles Like Iron" 
SENT FREE! 



George F. Jnwett: Your proposi- 
tion looks good to me. Bonn, l>v 
return mail, prepaid, the course* 
checked below for which I am en* 

□ Moulding a Mighty Arm, 25c 

□ Moulding n Mighty Back, 25c 
D Moulding a Mighty Grip, 25e 

□ Moulding n Mighty Cheat. 25c 
C Moulding Mighty Legs. 25c 

□ Strong Man Stunts Made Kasy 25c 

□ All ti Books for ?1.00. 
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Why worry about strikes, layoffs, 
hardtimes? Train nowfora Govern 
merit job in thef uturel Increasedsal- 
aries, steady work, travel, good pay. 
Open to citizens IS to 50. Lot me help 
you become a Railway Postal Clerk, 
Post Office Clerk, City Mail Carrier, 
Rural Carrier, — or help you get into 
snyotherGovernment job you want. 
Iwas a Secretary tCxaminerof Civil 
Service Commission for 8 years. 
Have helped thousands. 
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take short even strokes with the knife 
held as you do a pencil. When the ears arc 
reached, cut the cartilage off close to the skull 
and proceed as far as possible onto the cheeks 
and throat, leaving the cartilage in the ear 
for the present. 

Begin now at the apex of the Y-cut and skin 
forward over the head between the antlers. 
Be very careful to get all the skin off around 
the base of the antlers. Just above the eye 
there is a depression that is quite deep and has 
no flesh between the skin and bone; be very 
careful here as the skin must all be removed 
and no cuts made in it. Keep close to the bony 
orbit and insert one finger in the eye from the 
outside, to cut against, when cutting the thin 
membrane that surrounds the eyeball. 

Cut the nostrils so far back from the end 
of the nose that the 
cut will not show on 
the finished head. The 
cartilage that divides 
the nostrils must be 
cut through edgewise 
down to the very end 
of the nose in order 
that the flesh there 
can be removed. 

Cut the lips from 
the jaw close to the 
bone. These will later 
have to be cut open on 
the inside and all flesh 
removed. The skin of 
both lips and nose will 
have to be pared down 
later to prevent shrink- 
age, but just now the 
next job is to remove 
the cartilage of the 
ears. 

Start at the base of 
the ear, on the back, 
and with the fingers 
and scalpel cut, push, 
and pull the skin and 
cartilage apart until 
the outer and top 
edges are reached. 
Gradually turn the ear 
inside out until all the 
skin is off the back of 
the car. Start at the 
tip of the ear and 
work back on the in- 
side, being very care- 
ful lest the skin be 
fractured, until the 

cartilage is entirely free of the skin. Do this to 
both ears and save the cartilage of at least one 
ear to be used in making lead dummies for the 
ears. The cartilage maybe preserved by putting 
it in a saturated salt solution made by dissolv- 
ing as much salt in hot water as possible and 
then letting it cool. 

Clean all parts of the skin thoroughly. Be 
sure not a trace of the flesh or fat remains. 
Do not soak in fresh water or the hair will 
probably slip and spoil the skin. If there is 
some blood on the hair, wash it out before 
it has time to dry and then wipe the hair as 
dry as possible. 

The last step in preparing the skin is to pre- 
serve it with fine salt. Be sure to rub plenty 
of salt into all parts of the skin (flesh side 
only), and when you think it has had enough, 
then give it three or four handfuls more 1 Hang 
it up to dry in a cool shady place, spreading it 
so that the air can reach all parts, but do not 
hang by the nose. 

With the tape measure, take measurements 
of the neck at the base, at the middle, and 
where the neck joins the head. Put these 
records where they will not get lost. 

Cut the ligaments at the base of the skull 
on one side and then on the other, and give the 




The head, with the ears supported, is hung 
up to dry thoroughly before being painted 



skull a good wrench to separate it from the 
neck. Find a tough stick that will fit into the 
hole at the base of the skull and pound the 
end of it until it is somewhat frayed. The brain 
can be removed by using this stick to dig it 
out with while washing the skull frequently. 
Remove all flesh from both the upper and 
lower jaws, tongue, eyes, cheeks, and the like, 
and wash and scrape as clean as possible. Boil- 
ing will help this process somewhat and will 
not hurt the skull. In case you happen to have 
a cold chisel with you, the brain may be re- 
moved a bit easier if a hole 1 Vi in. wide and 
3 in. long be cut in the base of the skull. This 
hole must be cut lengthwise of the skull and 
will later be used to receive the standard that 
holds the head. 
Mounting. First cure the skin by putting it 
in a salt and alum bath 
and leaving it there 
until it becomes soft 
and pliable. A deer- 
head skin, as it is re- 
moved fromtheanimal, 
is far too thick to 
mount well, so it must 
be pared down thin. 
The skin scraper and 
knife are the tools, 
and plenty of elbow 
grease is the medium 
that does the job. 
Scrape the whole skin 
as thin as you can get 
it without cutting the 
roots of the hair. The 
skin of the eyelids, 
lips, and nose must be 
pared especially thin. 

While the skin is in 
the bath, anoint the 
whole skull with ar- 
senical soap and set 
aside to dry. Get out 
your measurements 
and make a neck 
board, somewhat egg 
shaped, with a circum- 
ference equal to the 
size of the neck base 
measurement. Use the 
■)4-in. board for this 
and bevel the top and 
bottom of the piece on 
opposite sides to con- 
form with the slope of 
the neck. 

When the skull is 
the standard if it has 
Place the skull on the 



dry, cut the hole for 
not been done before. 



table top with the forehead level and in- 
sert the standard. Mix up some plaster of 
Paris and, while holding the standard in a 
vertical position and the lower jaw in place, 
fill the brain cavity with the plaster. The 
lower jaw may be tied in position before 
pouring the plaster, but be sure to remove the 
cord before going any further with the work. 
Pile the plaster up in the base of the skull so 
that when it hardens the standard and the 
lower jaw will both be fixtures. Let it set until 
hard and then mark the standard to the proper 
length and angle. To do this, hold the standard 
up against a perpendicular object, such as a 
door frame, and after getting it the correct 
length and angle, have someone mark it for 
you. Cut it off on the line and attach the neck 
piece to it with screws. 

Build up the neck by taking some excelsior, 
placing it around the standard, and winding 
it down with twine. The windpipe can be 
shown by sewing through the neck from side 
to side, starting at the lower jaw and con- 
tinuing on down to the neck board. Test the 
size as you progress with the tape measure. 
Avoid getting it too (Continued on page ioi) 
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large, as the beginner is always likely to do. 

When the neck is the correct size, mix up 
some potter's clay and tow, at least half a 
pailful, and give the whole head a coating 
about % in. thick. Work it out perfectly 
smooth with the hands. The clay should be 
thick enough to stand without sagging, but 
thin enough to adhere to the excelsior like glue. 

Put enough clay on each side of the skull 
to form the cheeks and enough on the nose to 
replace the flesh and skin that were removed. 
Do not put any excelsior on the nose at all 
as it will usually show after the head is a few 
months old. 

Make the ear cartilages next. Cut the sheet 
lead to the proper size and shape and thin it 
down toward the edges. Put a thin coating of 
clay on the lead and insert them in their prop- 
er places as soon as the skin has been proper- 
ly poisoned. Take the skin out of the bath and 
anoint freely with arsenical soap, not forget- 
ting the lips, nose, and ears. Allow the skin 
time to absorb the poison and then put the 
leads in place. Adjust the whole on the form 
carefully. Fit the eyelids and eyebrows in their 
proper places and put a tack or two through 
the skin of the forehead. Sew the skin tightly 
around each antler and down each side of the 
"Y." Before sewing up the long part of the 
neck, put enough clay at the base of each ear 
and at the back of the skull to form these 
parts correctly. 

Sew the long cut and then tack the edges to 
the neck board, trimming off whatever excess 
skin there is after it is tacked. Screw the head 
to a rough board so that it will stand while 
you are putting on the finishing touches. 

Finishing. The real beauty of the head is in 
the finishing. Try to get the expression as it 
should be and not to make any part unnatural. 
First shape the cheeks, adding more clay if 
necessary or removing some as the case may 
be. Form the eyebrows next and shape the lids. 
A small brad will serve to hold the skin down 
into the depression over the eyes. Press the 
skin down on the muzzle and fill in the nose 
as needed. Fill the lips and close them together 
in a natural position. Be sure to give the nos- 
trils good depth — so deep that you can't see 
the end of them. Insert the glass eyes and work 
them into position. Three fourths of the ex- 
pression is in the eyes, so be very careful 
and do not stop until it is exactly right. 

Pin the cars in place till they are dry and 
then wash away all traces of clay or other dirt. 
Comb the hair until it lies naturally in place 
and then hang the whole head up to dry. If 
possible, leave the head alone for a month, 
but in any event leave it as long as you can. 

Paint the end of the nose, edges of the eye- 
lids and the lips, if they have parted at all in 
drying, with Vandyke brown and black oil 
colors. Mix the colors with turpentine to re- 
move the unnatural gloss. Lightly oil the ant- 
lers and fasten the whole to a rich-looking 
shield. The shield is not necessary, but if not 
used the neck board must have some sort of 
hook attached to it by which the head may be I 
hung on the wall. 

Formulas. Salt and alum bath : water, 1 gal. ; 
alum, y A lb. (1 pt.) ; salt, 1>4 lb. (1 qt.). Heat 
to boiling point, stir occasionally, and keep in 
wooden, earthen, or glass container. 

Arsenical soap (Hornaday ) : white bar soap, 
1 lb.; powdered arsenic, 1 lb.; camphor, 2J/ 
oz.; crude potassium carbonate (pearlash), 
3 oz.; alcohol, 4 oz. Slice and melt soap in 
a little water over a slow tire. Then add pot- 
ash and stir in arsenic. Dissolve camphor in 
alcohol and add to mixture. Stir and boil 
down till the consistency of thick molasses. 
Pour into wooden or earthen jar to cool. 
While cooling, stir once in a while to prevent 
arsenic settling. To use, mix small quantity 
with enough water to make it the consistency 
of buttermilk and apply with a paintbrush. 
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MODELS TO SAVE AMERICA'S COASTLINE 

(Continued from page .;<?] 



the public does not visualize the danger from 
these sources. Yet in one form or another, 
the seas, the streams, and bays in many 
places constantly threaten to destroy prop- 
erty and, sometimes, lives. 

At Vicksburg, Miss., where the Erosion 
Board maintains elaborate model studies; 
at Ft. Humphries; at the University of Iowa, 
at Worcester Polytechnic Institute, and at 
the California Institute of Technology, the 
engineers are moving forward along a broad 
front in their attack on these problems. 

OF immediate interest, the toy rivers, shal- 
low ocean, narrow channel, tiny bay, 
;mall beaches, and miniature jetties at the 
California institution bring together for the 
first time all the conditions that perplex the 
scientists. Here Professor R. T. Knapp, who, 
with the advice of Col. Charles T. Leeds, 
famous consulting engineer, constructed the 
model, is building in miniature a new and 
straight channel to replace the meandering 
San Gabriel river, preparatory to emptying 
it directly into the Alamitos Bay channel 
and thence straight out into the Pacific. 
Similar problems at the mouth of the Los 
Angeles River and Ballona Creek, both in 
southern California, will be attacked once 
success has been achieved with the complex 
studies here. 

There has been much work with hydrau- 
lic structures in the past, but they have dealt 
primarily with the erosive effects of rivers. 
In Europe, particularly in Germany, scien- 
tists have devoted some effort toward solving 
bay and ocean problems, though little has 
been done with a combination of river, bay, 
ocean, and beaches. 

Engineers are turning to models for these 
studies because the problems are so complex 
and the variables so many they can find no 
practical answers through mathematical cal- 
culations alone. Though the studies rapidly 
are extending over the United States, each 
problem is peculiar in itself. By means of 
these model studies, general types of designs 
and means to hold rivers in check, prevent 
bays from filling with debris during flood, 
and build up shore lines at points where 
rivers empty into the seas will be developed. 

Recently an impetus was given to the 
study of the problems by the plans of the 
Los Angeles County Flood Control District 
to change the course of the San Gabriel 
river, a meandered stream that overflows 
occasionally in the upper end of Alamitos 
bay and deposits vast amounts of debris. 
Engineers of the Los Angeles Gas and Elec- 
tric Co. studying these plans, decided that 
trouble might arise at the mouth, where the 
current passes a large intake through which 
that Company's plant, on the shore of Ala- 
mitos Bay, sucks in sometimes 7,500 gallons 
of water a second for cooling its machinery. 

WHEN the new river, now under con- 
struction, comes in, the engineers asked, 
will it so change the undcr-water topography 
as to interfere with the large inlet, permitting 
sand to flood into the complex machinery ? 
Not only would this mean expensive litiga- 
tion, but it might cause the beach on both 
sides of the channel to wear away. Here pri- 
vate and public interests join hands. 

In order to make a detailed study of the 
problem, Professor Knapp built the model. 
It consists of a flat, water-tight floor which 
is the support. River banks and shore lines 
are made of weak concrete which may be 
quickly destroyed to make way for another 
model. Soil and sand form the floor of the 
ocean, bay, and rivers. 

The entire model is built to the scale of 
one inch in width for ten feet. One inch in 



depth corresponds to five feet. How, then, 
did Professor Knapp test it to make sure 
results would compare with actual condi- 
tions? 

Models, to be wholly successful, must sim- 
ulate movements as in nature. Scientists first 
construct a model, then operate it over a 
sufficient period to determine whether it 
behaves as its prototype is known to behave. 
That is, the artificial tides must move sand 
on the bottom in proportion to the move- 
ment produced by ocean tides. If the model 
erodes as in nature, it is reasonable to con- 
clude that changes in the conditions — a new 
stream bed. for instance — will react as would 
a similar change in nature. 

KNAPP, therefore, first studied the fine- 
ness of the material in Alamitos Bay. 
Later, by measuring the surface velocity ol 
a shallow stream of water flowing down an 
inclined channel, built of metal, and observ- 
ing the effects on the sandy bottom, he chose 
the sand most suitable for use in the model. 
Particularly, he determined at what veloci- 
ties the bed began to move for different 
depths of water covering it. Some sand, he 
observed, moved in bulk; other sand pro- 
duced a ripply, wash-board effect. 

Then he was ready to cause his rivers to 
run, to produce his ocean currents. One day 
he sent a stream flowing down the present 
San Gabriel river; next day he caused the 
new channel to be filled with water; on the 
third, he had tides ebb and flow. After each 
process the model was emptied, and Knapp 
took vertical photographs of the erosive 
results that they might be compared with 
measured erosion on the actual site. 

Tides sometimes build bars inside bays. 
So Knapp built a bar inside the tiny harbor 
exactly one onc-hundred-and-twentieth as 
broad and one sixtieth as tall as a similar 
bar in Alamitos Bay. Then he caused the 
tides to be produced, twenty times as fast as 
the tides in naturg move. By introducing 
water from a sunken pipe on the ocean side 
slightly faster than it was permitted to escape 
at the head of the bay, the tide built up and 
acted precisely as a real tide behaves. When 
the inflowing tide reached its peak, the 
valves were reversed and it ebbed seaward 
at the same rate. 

But how docs he translate his observations 
back to nature? Merely by multiplying the 
results according to the arbitrary scale adop- 
ted. If the tide erodes a channel a half-inch 
deep, a similar tide at Alamitos Bay under 
the same conditions would produce a chan- 
nel thirty inches deep. 

From an elevated tank, water flows under 
constant pressure into the model, while del- 
icate instruments measure the ocean's flow 
into the bay and tell him at all times the 
exact stage the tide has reached. By these 
means the conditions may be controlled to a 
remarkably precise degree and observations 
noted which cannot be made under conditions 
of nature. 

BUT there are other secrets the seas must 
be made to reveal. When and how and 
why is sand packed up and transported to 
another location ? What is happening on the 
bottom of the sea? Is there any way to in- 
duce the oceans to bring in material from 
their depths to re-create old coast lines? 
How long does it require the ocean to wash 
a grain of sand half a mile? How does the 
sand behave on the bottom of the sea? How 
quickly does it shift from one position on a 
beach to another? 

The Beach Erosion Board and the Shore 
Protection Board seek answers to these 
queries. Specific (Continued on page 103) 
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USE MODELS TO SAVE 
VANISHING COASTLINE 

(Continued from page 102) 

problems have been presented to them by 
various states and, with the cooperation of 
university scientists, they have proceeded 
with definite experiments. 

From Long Branch, N. J., these boards 
have conducted their principal field opera- 
tions. There they find a wide variety of nat- 
ural and artificial conditions that aid in the 
investigations. The adjacent coast consists of 
a more or less continuous barrier of beach, 
separated from the mainland by a series of 
lagoons, marshes, and thoroughfares. 

NOW picture the investigators at work. 
Four wagonloads of red sand slide into 
a trench extending down to the sea. Again, 
six loads are similarly deposited. What did 
the sea do about the imposter? Moved it at 
one point parallel to the beach. Discolored 
water told the tale. The rest remained in the 
trench until changing weather eroded the 
beach. Meantime the red sand had become 
covered under lighter, local sand as deep as two 
feet. During erosion, the red sand was found 
as far distant as 500 feet. 

Other observations at Pensacola, Fla., re- 
vealed that two-foot waves in water seven 
feet deep disturbed sand lying on the bot- 
tom. Oddly, some waves would raise the sand 
in a cloud while others moved it only slightly. 

Again, sixty croquet balls were weighted 
with lead so as to simulate tiny particles of 
sand and settle through the salt water at 
about the speed which settling sand would 
achieve. Thirty of these were placed in the 
ocean 2,000 feet off shore. Others were 
dropped during rough weather along the 
Long Branch pier. Only one in sixty was 
washed ashore — and this had lost its weight 
and risen to the surface. Here the experi- 
ment indicated that forces along the bottom 
of the Atlantic either were not strong enough 
to bring the balls ashore. 

Two meters, set at right angles, were low- 
ered into the Atlantic. These delicate devices, 
designed by Dr. G. B. Pegram of Columbia 
University, would reverse almost instanta- 
neously, thus making it possible to record 
oscillatory movements due to the passage of 
waves and the drift parallel to the shore. 
An electric recorder made it possible to show 
the direction as well as the speed. 

Other observations were made to show 
the continuous path of a particle of water 
400 feet from shore at Long Branch. A ver- 
tical staff-like float was used, the lower end 
being equipped with large vanes to cause it 
to move with the water particles. 

HOW fast was the sea advancing to the 
attack and receding after having struck 
its blow? From a total of 1,100 observa- 
tions, the Atlantic rushed toward the shore 
at an average speed of 1.33 feet a second and 
retreated 1.29 feet every second. 

Meantime the sand shifted along the bot- 
tom, possibly to build up the shore or be 
carried further seaward. A diver descended 
into the Atlantic to study these movements. 
At various stations, scattered from 200 feet 
to a mile offshore, he walked along the bot- 
tom. He reported that the movement grew 
less as the distance from shore and depth 
of the water increased. 

All these experiments, though seemingly 
unrelated, bear definite connections. The en- 
gineers know that our shore lines are break- 
ing down and being carried away, either 
directly to deep water in the oceans or coast- 
wise to new locations. To stop these depre- 
dations, that over a period of centuries would 
prove so costly, they observe the effects of 
the structures built to save the shore and 
then turn to models in the laboratories to 
find designs that will prove effective. 



Patents 




.Now Mr. Attorney . . 

what do you think 
of this idea ? 

""THAT'S what inventors most often 
ask of me — or of any Patent Attor- 
ney. They want our opinion of the 
value, the "sale-ability" of their ideas. 
Often what they really want is encour- 
agement. They long to have someone 
support their own belief — secret or 
otherwise — that "there's millions in it." 

Now, no one ever asks a doctor whether 
or not a newborn baby will grow up to 
be a poet or a banker or an engineer. 
The doctor's business is to take care of 
the baby professionally, after its advent, 
and treat it for any ailment that may 
be present. 

The Patent Attorney's business is to 
make sure, so far as he can, that all 
legal requirements have been met and 
covered in his client's Patent Appli- 
cation; and then to give his experienced, 
whole hearted assistance to help obtain 
the best Patent procurable. 

"Encouragement" Is Too 
Often Misleading 

The O'Brien Organization will give its opinion 
on the Patentability of your invention — not its 
marketability. We hold i t unethical for a 
Patent Attorney to estimate the eventual 
worth of an idea. And so thinks every repu- 
table Patent practitioner. Notonly would it be 
unfair and discouraging because it might be an 
tinker ^estimate — but there's the greater danger 
of being doubly unfair and conjuring up false 
hopes for the inventor through an over-estimate. 

Our service to inventois, manufacturers and 
attorneys is one of seasoned legal assistance 
In Patent and Trademark matters. Beyond that 
we do not attempt to go. 

This 
FREE 
Book 



CLARENCE A. O'BRIEN 

iuloi STinr.n fatmnt ArronrrMV 



884 Adams Building 



WASHINfiTON, r» . « . 



Without obligation, send me your booklet "Hnwtu Obtain a 
Patent" outlining your Patent and Trademark service; also 
send me your "Record of Invention" form. 

Name 

Street 

Cllr 

State 




NOV£MB£R. 1933 



-the INSULT™*™* 0 * 

A MAM OUT OF "MAC" 



( LISTEN -I'LL WINK AT YOU 1 
) LIKE it! ITJ SMASH^CT 



•rtXJO GIOL ANYTIME. I FEEL ) 

KJO FACE, SKINNV ONLY > 

jYpU MIGHT FALL APABt! J 

M 




boy! it oconttake atlas 
lons to do this forme! 
look how those 
MUSCLES bulge! 

THAT BIG STIFF WON'T 
CADE INSULT ME NOW! 



WHAm! --NOW IT'S YOUR T UQN 
TO "FALL AFttRT* NOW BEAT IT 





This 97-lb. Weakling Became 
"The World's Most Perfectly 
Developed Man" 

The/ used t«> think there 4lflP 
wasn't much hope for me. Mit ir* 

I wa* a 97-pound scare- JF^-M 
crow. Then I discovered 
tiunnm\r.T*nttii>n. a4 

I I Rare me the am 
body that twice JR? 
won the title. 

•The Worlds 
M o • t Perfectly 
Developed Man." 
Now I'll dive you PTIOOF in h/.tt 7 tlttiift that my same 
method can make VOV n NKW MAN of slant power and 



int 



I'll PROVE You Can Have a Body Like Mine! 

Nil "IN" — "ands" — or "maylie-.." Where do you want 
IKtwcrful mu*rlf*f Are you fat and flabby* Or skinny and 
(gawky? Are you short -winded, pepU'-s: Do you hold hack 
and let others walk tnT with the ptcnlc-i Rlrl. the hest 
jobs? flirv mi' Just 7 d<n/x! I'll PBOVK thai ttinntmir- 
T<n*i<>n —without any plll>. or unnatural dieting or 
weights and pulleys- -<*nn make you a healthy, confident 
jwwerfiil UK-MAX! Malt Coupon NOW for my illustrated 
book. Address mc personally: t'HA HLK* ATLAH, J>ept. 
1-11. 133 K. 23 St.. N. Y. O. 

Mail Coupon Now For My FREE BOOK 

CHARLES ATLAS. Dept. MI, 
133 E. 23 St.. N. Y. C. 

I want the proof that your syntem of Dynamic-Tension will make a 
New man of me— (ilfte me a bemjthT. hunky jbody. anti MKOHMCm de- 
velopment. Senil free book. "Everlasting Health and Strength." 



U*ki*t prlol or write plainly] 



City - State. 

(P) lf>3:» C A. Ltd. 



YOU CAN PHOTOGRAPH MOON AND STARS 

(Continued from page 17) 



which you have found and marked by look- 
ing at the weathervanc, since the blue rays of 
light which affect a photographic film arc 
brought to a focus nearer to a simple spectacle 
lens than the yellow rays which form the 
image the eye sees. 

To find the photographic focus, place a film 
pack in the camera, and see that the camera 
tube is slid in until the pencil mark you made 
on it is at the end of the telescope tube. 

PLACE a loosely fitting cardboard cap over 
the object-glass end of the telescope. A 
large pill-box cover will do. It must fit loose- 
ly so that it can be removed without jarring 
the instrument. Then remove the safety cover 
of the film pack, and draw out the camera's 
dark slide as far as it will go. You arc now 
ready to make several experimental exposures 
to determine the photographic focus. 

To do this, train the telescope on some 
bright star near the sky's equator, using the 
finder tube. In order to see the threads clearly, 
have a friend illuminate them from the side 
with a flash-light lamp — or hang a lantern so 
that it lights up the threads. When the star 
is on the cross threads, go quickly to the ob- 
ject glass and remove the exposure cap, being 
careful not to jar the instrument. Count thirty 
and replace the cap. 

Now, as quickly as possible, slide the cam- 
era tube into the telescope tube about a quar- 
ter of an inch, mark the place with a pencil 
stroke, go to the object glass, remove its cap, 
count thirty and replace it again. Repeat the 
process once more, and then take out and de- 
velop the film, as already described. 

You will find on the film nothing but three 
short, dashlike trails in a line. They were 
made by the bright star you sighted at, during 
the three half-minute exposures. 

These dashes will vary in sharpness. If the 
center one is the sharpest, you will know that 
the telescope tube should be permanently fixed 
so that the second pencil mark on the camera 
tube is at the end of the telescope tube. If 
either of the other trails is the sharpest, place 
the camera tube in permanent adjustment at 
the corresponding pencil mark. 

Now at last you are ready to take your 
moon picture with your telescope correctly 
focused. The procedure is exactly the same 
as above, except that when you make the ex- 
posure you must remove the cap and replace 
it as quickly as possible. Do not leave the ob- 
ject glass uncovered more than half a second. 
A second lasts while you say, "thousand 
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and one." A half second is represented by 
about the time it takes to say "thousand." 
This is a good guide for exposure when using 
an ordinary film pack. Superspeed film would 
require less exposure. 

In taking moon pictures with a telescope, 
two enthusiasts can work together with ad- 
vantage. One watches through the finder tube 
until the moon is exactly on the cross threads. 
Then he gives the word, and the other makes 
the exposure while the moon's image is exact- 
ly in the center of the film. 

WHEN working alone, you must work 
quickly or you may find, on develop- 
ing, that the earth's motion has carried the 
moon's image partly or entirely off the film. 
A good plan is to put the ground glass in the 
camera, point at the moon, and watch the 
moon's image travel off the field of view, 
meanwhile timing its disappearance with a 
watch. You will thus find out just how many 
seconds you have to make the picture. 

The method used in taking star pictures is 
slightly different from that employed in moon 
photography, for the exposure must be longer, 
and some way must be found of making the 
stars sit still for their pictures. They must be 
prevented from making trails across the film, 
as they did in the polar-trail picture that ap- 
peared in the first article of this series. 

The answer is to remove the telescope from 
its mounting, and replace it with an ordinary 
camera. Make another finder tube and fas- 
ten it below the camera, as shown in the illus- 
tration, centering both as already described by 
using a distant weathervane. 

In fastening the camera firmly you will find 
you need a quarter-inch bolt with twenty 
threads to the inch. The threads on this bolt 
exactly fit the threads in the tripod socket. 

Any double-lens camera can be used, but 
the greater the speed of its lens, the better the 
resulting maps will be. An F/4.S lens is ideal, 
but even one whose largest diaphragm is F/8 
can be used. Single-lens box cameras are of 
little or no use. 

In order to prevent the formation of trails 
by the stars being mapped, the camera and its 
attached finder tube must be made to follow 
their movement as exactly as possible. 

This slow, steady movement can be se- 
cured with a little practice, and the aid 
of the slow-motion device illustrated. This 
slow-motion mechanism is merely a lever 
pivoted upon the equatorial mounting. Its 
sharpened upper end fits into a V-shaped notch 
cut into a disk which can be adjusted by a set 
screw upon the polar axis of the equatorial. 

THE observer, watching some bright star 
through the finder-tube applies a slow 
steady pressure upon the lever. This keeps the 
star upon the cross threads in front of the 
finder-tube. The camera accordingly follows 
the movement of the entire constellation, and 
the resulting picture will be made up of dots. 

With a fairly fast lens on your camera, you 
will be able to get good star maps with ex- 
posures of five or ten minutes. To hold the 
star on the cross threads of the telescope for 
longer periods becomes very tiresome. 

In conclusion, let mc add a word of caution. 
Be sure to take pains that the polar axis of 
your equatorial lies exactly north and south 
and that its base is level. Otherwise the tele- 
scope will not follow the stars truly. 

In the next article an experiment will be 
given that will enable you to find the true 
north, either for the purpose of setting up an 
equatorial or for setting a sun dial accurately. 
Other experiments will explain the seasons, 
the equinoxes, the solstices, the midnight sun, 
and the differences between solar time and 
standard time. 



104 



POPULAR SCIENCE MONTHLY 



Delays May Be Costly 




Your Idea NOW 




Top Leak? Cuts in Tires? 
Fix them at home. . . 6aMf,/ 

AUTO So-Lo looks like 
rubber putty. Dries overniqht. 

Touqh. lonq wearinq. Great for 
Cuts in Tires, Runninq Boards. Tops, 
Floor Mats, Holes in Rubber Boors, etc 

More than 4. 000. 000 users. 
SATISFACTION GUARANTEED OrmoneylxKk. 

Tearouttttis act. .get AUTO So-Lo today at. 

Hardware, General or 5 and 10c Stores. Deal- 
ers: Write So-Lo Works, Cincinnati, O. 



-1 BOY! I MADE <10 
- J FIRST WEEK...AND 
-jfr WAS IT FUN !! , 

Make $10 to S12 a week this new and amazingly 
easy way. Paint house nuniliers on street curbing at 25c 
per home. Price is so low. everybody will want this 
modern convenience. You can do it. No skill needed 
with our complete stenril outfit of V figure stencils of 
niied stencil board : rulibtr ~ 

•ct rhiiiii hrlstle paint hrudi mUDI CTm 

wide; regulation stencil tT^M LU Mr IX I If, 

lirush w 1 til genuine rubber f I I .-..,.„ 
-it bristle*: instruction bul- > SSI STENCIL^ 

letln on Ktenenina. All fur * J,MW, N 
$1. prepaM. Be first In STOUT 
ritv to rush in on (hi-; hot 
moneymaker. Mull money 
order or dollar bill to— 

STENCILITE 

Box 58, Wilm.tt., III. 




This Book Has Helped 

Thousands to Success 

The Real Estate Educator 

The New Revised Edition, 
contains Questions and An- 
swers; Brokers' License Law; 
Dictionary of Words and Phrases in 
Keal Estate and Construction; How 
to Appraise Property; Law of Real 
Estate; How to Advertise Real Es- 
tate; Local Forms: Commissions to 
Agents; "Don'ts" in Contracts, etc. 
288 pages. Cloth. Postpaid $2.00. 

The Popular Science Monthly 
381 ■ 4th Ave. New York 




—GROW MUSHROOMS— 1 

We show you how; use cellar, idle space; 
plant all seasons; overnight crops. We 
buy; 540% profit; our service free. Act 
quick. 

INTERSTATE MUSHROOM ASSOCIATION 
CP- 73 5 7 Cottage Grove Ave., Chicago. III. 



Make Money in Spare Time 

lie a representative of Popular Science Monthly. Taklm; 
subscription* at the new low prire is ea-y. And you ran 
make good money at It. Write for particulars to Popular 
Science Monthly, Circulation Manager, 361 Fourth 
Avenue, New York. 



STRANGE INVENTIONS 
USED BY GAMBLERS 

(Continued from pane 26) 

produced by the cutting knife at the factory 
varying up or down a fraction of an inch when 
it sliced across the design. In the end, he found 
enough differences to make a deck in which he 
could recognize any card. Throwing the rest 
away, he packed these pasteboards in a glas- 
sine wrapper and box and had a deck which 
could be examined under a microscope with- 
out finding it altered in any way. 

By cutting tiny strips off the tops of cer- 
tain cards in the deck, the crooked player 
sometimes alters the upper-edge design of 
these cards so he can recognize them. Acain, he 
may trim the corners so he can feel them in 
dealing. A variation of this trick is the pro- 
duction of humps and strippers. Humps are 
cards trimmed so they bulge slightly at the 
top and bottom ; strippers so they bulge at the 
sides. Although these alterations are so small 
they cannot be seen, the practiced fingers of 
the sharper can feel the cards he wants and 
can cut or manipulate the deck so he will get 
the high-value cards. 




Marking this card with invisible ink. the crook 
then wore special glasses to see the marks 



"Slick ace decks" help the card cheater in 
much the same way. They arc manufactured 
with the ace, or any other desired card, pol- 
ished until it has less friction than the other 
cards, thus causing the deck to cut most easily 
at the place where the wanted card is located. 

The oldest method of marking cards during 
play is "crimping the deck." By bending the 
corners of cards slightly up or down, denting 
the backs with his fingernail, or bending the 
pasteboards in the middle, the crook marks 
important cards as the play proceeds. Some- 
times a special ring or thumb-prick is worn 
having a small raised point which can be 
pressed into the backs of cards, the position 
of the mark distinguishing them. 

SOME years ago, a notorious master cheat 
in the cast produced a "magic eye shade" 
which enabled him to trim suckers for several 
months before its secret was discovered. The 
shade was made in a special color while the 
backs of the cards were marked in invisible 
ink which could be seen only when looked at 
through a transparent substance tinted the 
hue of the eye shade. The other players looked 
at the cards and saw nothing. He looked at 
them and saw in glowing letters and numbers 
the marks that identified them all. Today, 
such shades, as well as tinted glasses, for the 
same purpose are on the market. 

"Chink ink" and "Golden Glow Daub" are 
also available for marking cards by cheaters. 
The former is a special preparation that is 
placed under the fingernail and so trans- 
ferred to the upper edge of a card, the posi- 
tion indicating its value. The daub comes in 
a tiny pot which can be sewed into the hem 
of a vest with a small slit opening outward. 
By rubbing his fingers over this slit, the 
crooked card player smears them with the 
fluid which leaves a delicate smoky smudge 
on a card and (Continued on (age 106) 
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STRANGE INVENTIONS USED BY GAMBLERS 

(Continued from page 105) 



enables him to mark the deck while playing. 
Special pencils with colored lead that rubs 
off on the lingers, are sometimes employed. 

In an eastern city, a few months ago, an 
ingenious vest button enabled a card shark 
to clean up several thousand dollars at stud 
poker before he was caught. The six buttons 
running down the front of his vest appeared 
to be all the same. But the one just below the 
level of the table was equipped with a sliding 
top and a tiny mirror inside. In dealing the 
cards, he held them at an angle which threw 
their reflections into the mirror and enabled 
him to know what his opponents held and to 
bet accordingly. 

THIS artifice is a new variation of the old 
''shiner' - or ''glim" trick, in which little 
mirrors are secreted in rings, in match boxes, in 
piles of bills, or in the chewed end of a cigar, 
to show the crooked card dealer what his op- 
ponent gets. Highly-polished signet rings are 
sometimes employed as shiners without at- 
tracting attention. Recently, convex mirrors, 
which show the whole face of the card and 
which do not throw reflected light that would 
give away the fraud, are being adopted. 

As this is written, police in a western city 
have reported the discovery of the latest in 
such devices, a "holdout glim." It is a con- 
vex mirror attached to a lazy-tongs arm which 
shoots out from under the player's vest when 
he pulls a wire by spreading his legs apart. The 
mirror is projected only when it is needed and 
is safely hidden out of sight during the rest 
of the game. 

Such holdout mechanisms, strapped to the 
wrists with elastic bandages or hidden in the 
linings of coats and vests, are frequently used 
to switch cards or to supply kings and aces 
when they arc needed by the crook gambler. 
The users arc known as "machine men." The 



fact that they sometimes have to make un- 
natural or machine-like movements in oper- 
ating their holdouts, usually gives them away 
sooner or later. 

In one instance I heard of, a holdout 
worked too well. It was designed to oper- 
ate without any tell-tale movement of the 
hands or legs, a wire about the chest project- 
ing the lazy-tongs arm when the gambler took 
an especially deep breath. It worked without 
a slip for more than a week. Then, in the mid- 
dle of a game the wearer had to sneeze. The 
sudden intake of breath operated the device 
and out popped an acc in full view of the 
other players ! 

Called "the coat spider." a small spring 
blade, with sharp pronus attached, is de- 
signed to hook on the underside of a coat 
sleeve, holding from one to six cards tightly 
against the cloth. 

MANY of the latest holdouts are installed 
by experts at the factories where they are 
made, the gamblers sending in their coats or 
vests for the purpose. One device is advertised 
as being attached inside the lining in such a 
way that the coat can be taken off, turned 
wrong-side-out and shaken without danger 
of detection. Other silent smooth-working 
mechanisms of the kind are so perfectly con- 
structed that they can be used even when the 
sharper takes off his coat and plays in his 
shirtsleeves. 

The devices I have described are by no 
means all of those used in the realm of crooked 
uambling. New ones appear constantly. Nor 
are they the sporadic products of a few indi- 
vidual crooks. They arc factory-made and 
widely distributed. 

Anyone who gambles today, not only bucks 
the laws of chance but is likely as well to 
meet the chicanery of science-using crooks. 
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stick and flint scraper knife were similarly 
embedded along with two fireplaces in which 
wood and sloth remains had been burned. 
Apparently the fires had been extinguished 
long before the sloth abandoned the cave. 
These constitute his evidence. 

But what of the sloth man? His features 
cannot yet be reconstructed for his remains 
have not been found. But his weapons ard his 
tools are revealed, particularly his atlatl and 
dart. The atlatl is also known as a throwing 
stick. It consists of a stick about twenty 
inches long with a handle at one end and a 
spur or shoulder at the other. The spur engaged 
a little pit or cup drilled in the butt of the dart. 

In use the atlatl and dart were held in the 
riiiht hand, with the butt of the dart against 
the spur. Then the dart, cast with a Sweeping 
overhand motion, flew through the air with 
great force. The object of the primitive device 
was to lengthen the sloth man's arm by the 
leneth of the atlatl and consequently to give 
him greater force in casting the dart. 

THE darts, usually, were four to five feet 
Ions, feathered like an arrow, and were 
provided, around Gypsum Cave, with a stone 
point. Even today the atlatl is found among 
the aborigines of Australia, in Melanesia and 
Micronesia and in Siberia, while the Eskimos 
bring down much food with this weapon. 

The Gypsum Cave discoveries, associated 
with others in various sections of the United 
States, enable Harrington to catalog the ex- 
tinct animals with which these ancient peoples 
associated, including that strange Proboscidi- 
anlikc beast whose pictograph was found by 
Charles Kelly not long ago on a cliff near 
Moab, Ctah. This was a curious snouted crea- 



ture, not unlike the hippopotamus. But he 
was not the sole associate. We now have evi- 
dence that the early American lived among 
mammoths, mastodons, ground sloths, bison, 
camel, horse, muskox, four-horned antelope, 
giant vulture, short-faced bear, and direwolf. 

Meantime North America was being peo- 
pled by a sturdy and intelligent race, whom 
Harrington terms "Late Solutrean," the 
ground sloth people. Very low types of man, 
Harrington told me, such as the Neanderthal, 
probably never reached the Americas. Instead 
a modern type began to filter in from Asia 
about 20.000 years ago. It was their descen- 
dants whose fires he found in Gypsum Cave. 

"Migrations continued in ever growing vol- 
ume," he said, "and the Solutrian type of flint 
working supplanted the earlier style except 
in isolated places, such as Cuba. The time was 
about 14,000 B. c. Many animals now extinct 
were still abundant. 

"Man in a higher state of development 
reached our shores during the same period, 
probably by way of Asia and perhaps through 
Iceland and Greenland ; but these mands kept 
to the north, following the retreating glaciers, 
and became the ancestors of today's Eskimo. 

"In the south, the ancestors of the Ameri- 
can Indian were spreading rapidly; cultures 
were changing and local patterns developing. 
Arid conditions were establishing themselves 
in the southwest, particularly in the Great 
Basin. Pleistocene animals were becoming ex- 
tinct. Here ground sloth, horse, and especially 
the camels were the last to go. Farther north 
and east, the mastodon still ranged, now in- 
vading formerly glaciated country. This was 
the date of Gypsum Cave I" 

(Continued on page 107) 
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AMERICA HAD CIVILIZED 
MEN 15,000 YEARS AGO 

(Continued from page 106) 

"But what followed?" I asked. 

"What I have told you represents theory," 
Harrinpton replied. "From here on we have 
fully established fact. 

"A lone; period of slow development ensued. 
Its early stages corresponded in time with the 
European Neolithic. Immigration slackened, 
but did not cease before certain Neolithic ideas, 
such as the bow and arrow and the celt, or 
grooveless axe, had reached America. Old 
World food plants, however, were not brought 
over. American agriculture is of independent 
origin. American working of copper, gold, sil- 
ver, and bronze is likely independent also. 

"Great cultures developing agriculture, pot- 
tery making, loom weaving, and metal work- 
ing sprang up in the south and streams of in- 
fluence spread among the more primitive 
peoples; but the greater part of North Amer- 
ica was stll Neolithic in culture when first ex- 
plored by Europeans, although the working 
of copper in the Mississippi Valley and the 
Great Lakes region, with the addition of gold 
and silver in what is now Mexico, was well 
under way. 

"The Iron Age missed America altogether, 
and only in Peru do we find anything 
equivalent to the Bronze Age of the old world. 
This entire period covered approximately the 
years from 10,000 b. c. to 1,500 a. d. and 
belonged to the Recent geologically, although 
the elephantlike mastodon seems to have sur- 
vived in the northeast for a long time. In cer- 
tain regions, such as the southwest, archaeolo- 
gists have been able to divide the final 3,000 
years into culture stages, terminating in the 
coming of the whites and the consequent sud- 
den destruction or gradual breaking down of 
the native American culture." 



PLANT GROWTH STOPPED 
BY HEAVY NEW WATER 

Small quantities of a new kind of water, 
answering to the familiar formula "H^O" but 
heavier than ordinary water and possessing 
mysterious powers of inhibiting the growth of 
live things, have been prepared by Dr. Gilbert 
N. Lewis, of the University of California. To- 
bacco seeds, placed in the new water, failed to 
sprout although they sprouted in ordinary 
water in two days. As yet the effect of the 
water on human beings is unknown, but tests 
that Dr. Lewis plans on small animals may 
lead to striking discoveries. The mystery of the 
heavy water's powers comes as a sequel to the 
discovery, a few months ago, that water con- 
tains two kinds of hydrogen atoms, light and 
heavy ones. This in itself was a startling fact 
to chemists, who had always supposed all 
hydrogen atoms of equal weight. It remained 
for Dr. Lewis to succeed in preparing water 
containing a predominance of the heavy kind 
of hydrogen, by separating it electrically from 
the lighter kind, with the result that a new 
substance of unknown and perhaps important 
new properties has been found. 



OLD AGE POSTPONED 
BY REMARKABLE DIET 

Recent discoveries in nutrition promise the 
new generation a life span ten percent longer 
that their heredity would otherwise have en- 
titled them to, declares Prof. H. C. Sherman 
of Columbia University. Moreover, a properly 
planned diet will postpone the effects of old 
age so that a man of sixty-five or more will 
retain his full faculties and vigor, and the re- 
sult, Prof. Sherman foresees, will be a new 
society guided by its older heads. The new diet 
is planned to supply certain organic acids that 
have been found to play a vital role in health. 
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Current Liabilities; Fixed Liahilt- 
tles; Capital Stock :8urplus. Reserves, 
Dividends; Consolidated Statements; 
Receivables; Accounting Organiza- 
tion; Inventories; Rudgctlng; Sales. 

Manufacturing Costs: Distribution 
Costa; Standard Costs. Systems; Ma- 
chine Methods: Public Accounting; 
Fiduciary Accounting; Business Law; 
Mathematics, Doublc-Lntry Principles 

1873 pp.; Flexible Binding; $7.50 



TOTAL ISSUE OVER 100.000 COPIES 



— Sent for 5 Days* Examination- 
Try this Handbook out. You risk nothing; no ad- 
vance payment. Shipped on approval: if it isn't what 
you want, send it back. Monthly payments if you wish. 

Special Offer for limited Time Only: 

If you order the Handbook now, we will 
send with It a handsome, and highly useful 
Pocket Memorandum Book for 
Accountants and Financial Men 

This contains many valuable tables, short- 
cuts and checks, and data used In everyday 
business. It is yours to keep utthout additional 
charge If you retain the Handbook. To get 
one, mall the order form at the right — atome. 



SEND NO MONEY; USE THIS COUPON NOW 



« mm mm mm mm mm mm mm mm mm mm « 

| THE RONALD PRESS COMPANY 
■ 15 East 26th Street, New York, N. Y. 

I Send me postpaid, a copy of the Accountants' 
Handbook (2nd Edition) , together with the pocket 
memorandum book. Within live days after their 
receipt, I will send you 97.50 In full payment for 
the Handbook alone, or return both books to you. 
□ Check here If you prefer to pay for the 
Handbook in U monthly payments of S2.60 each 




(pl«AM pfllit) 

Firm or Title or 

Reference* Position 



Ptate 

jmH b« filled in if ufdtr is nut nccnnipnnied by caah 




12 and 15in. 
Flying 



SCALE 
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MODELS Different MikUMm 

anteetl to fly. Each com- »_„ - ,_, 
with ail parte, materials * ny * ,or 



Puss Moth 
Fokker Triplane 
Sopwrth Camel POSTPAID 



60c 



t Models, 

plete in Const ruction 
and I'lans and Instructor 

Monocoupe Sparrow Hawk 
Polish Fighter Fokker D-8 
Boeing Fighter 

Heath Parasol British S. 
IDEAL AEROPLANE &. SUPPLY COMPANY, Inc. 
28 West 19th Street New York. N. Y. 

Build this Famous Model 

cif Kohrrt Fulton's "Clermont" from our btUf 
prints and complete kit. Price ami complete 
Information with our • ,.l of Hi tints sent 
upon receipt of »lx cent! in ■tuni* 




THE WILSON CO. 



38 Goodwin St. 
Bristol. Conn. 



GET INTO THE TOY BUSINESS 

AS OUR MANUFACTURER 

Earn money rasting our NEW LINE 
of hollow Toy Soldiers. Indian*, 5 
and Kir Automobiles, Ashtrays, eir. 
No special plate or experience ne<- 
es>ary as wo furnish full Instructions 
with moulds and cooperate in sell- 
ing; ol>o buy we need. Chawc 
of a life-time for man with small 
capital to cct Into this new and 
pmfitahle Industry. If you mean 
strictly business and are over 21 
write at once for details as CHRISTMAS RUSH is 
now starting. 

METAL CAST PRODUCTS CO. 
Dept. E 1696 Boiton Road, New York 




Veneers at 4c a Foot 

1? different kinds nl Venears, including Crotches $e.oo 

«nd Bum, (tilling i?C ta. It. t«r **Pmt Vxlim 

Amateur and l'rofen*lona! lnlayer*. urad for Our Latr-Kl lYice 
l.iitt on V CM ant. Contain* Ken I KarKBtn-* on Veneers and Woods 
*t unheard of prices. Send 3c lor postage to 

WILD 510 East list., N. Y.C. 



Now — DRAW ANYTHING YOU 

AMAZING SCIENTIFIC DEVICE PUTS 
ARTIST'S SKILL IN YOUR HANDS 

S i m p 1 e — O u i c k — F oolproof 

Anyone can draw with "SKETCH-QUICK" — the amazing do- 
vice that enables you to reproduce exact copies of any picture 
in enlarged, reduced or inverted form. When looking through 
the eye-piece you see a clear image of the picture or object 
to be copied on the paper before you. 

Moke portraits of your friends, draw landscapes, copy dia- 
grams. 'SKETCH-QUICK" makes drawing so easy even a 
child can do professional workl What's more, it will do any 
copying or drawing Job — including those done up till now 
by only the most expensive instruments. But still its price is 
amazingly low. Invaluable for school work. Officially ap- 
proved by N.Y.C. Board of Education. Guaranteed on money- 
back basis against defects. 



SEE! 




The R«fl«ctograph Corp. 
1S01 Broadway, New York, N. Y. 

Send me "SKKTCH-QUJCK" No. 2A 
pay the postman t'-.iAi plua postage on 



Dop't 11. 



Send No 
Money 



Just mail the coupon. We'll send " SK K1 < ' H - 
QUICK" C.O.D. Tay the postman fJ.tM plus n few 
cento postage when he delivery it. Order now and 
>:<■' free nample pictures and complete instructions 
on this specially priced offer. 
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New Triumphs of Transatlantic Electric Ships 



To see at first hand some of the wonders 
of this latest trend in merchant shipbuilding, 
the writer recently made a tour of inspec- 
tion of the turbo-electric Queen of Bermuda, 
the most modern and luxurious electric liner 
in present service. 

Under the guidance of engineers and elec- 
tricians, I saw propellers being put through 
their motions, gyro-compasses spinning, 
water-tight doors clanging shut in response 
to distant signals, cargo being hoisted, food 
steaminc in giant ovens, the great rudder 
responding to invisible impulses from the 
bridge. The maze of steam piping of the 
steamship of a few years ago was conspic- 
uously absent. Wherever there was light or 
heat, or work being done, or delicate devices 
operating for the ship's safety, electricity, 
conducted through copper wires, was in com- 
mand and doing all the work. 

IT happened that my visit was on the 
morning of sailing, when deck officers and 
engineers were preparing to give the motors 
a turn-over, to make certain that the pro- 
pelling machinery was in perfect order. 

Before an immaculately groomed main 
switchboard, deep in the engine room, the 
chief electrician and the staff chief engineer, 
with several white-ovcralled assistants, stood 
waiting at attention. Suddenly, over the soft 
purring of idling turbines, came the clang- 
ing of the bridge telcsraph : port outboard 
propeller — slow — ahead ! 

Immediately an assistant had answered 
the signal, an electrician was slowing turning 
one of the two large nickled wheels which, 
through an intricate automatic relay system, 
control the entire operation of the turbines 
and propelling motors. In a matter of several 
seconds, turbines had been speeded, the port 
outboard motor slowly turned over, and a 
signal returned to the bridge that the opera- 
tion had been completed. 

In rapid succession, the telegraph clanged 
orders for each of the four propellers. 
Smoothly and rapidly, the orders were car- 
ried out. By a slight throw of a smaller 
wheel, the propellers could be put into re- 
verse. So simple was the manipulation of the 
machinery of this electric ship, that complete 
control of her 10.000 horsepower could, in 
an emergency, be accomplished by a single 
man operating the controls. 

I was soon to find out, however, that the 
marvellous electrical service of the ship did 
not end with the driving equipment. Elec- 
tricity was functioning everywhere. 

In the engine rooms, electric oil pumps, 
ballast pumps, bilge pumps, water pumps, 
stand ready for instant duty. Water-tight 
doors in the bulkheads are opened and shut 
by electricity. Huge electric blowers keep 
these rooms constantly at a comfortable 
temperature. Hydro-electric steering gear 
smoothly maneuver the rudder. While all 
the ship's refuse is digested and expelled 
under the water by an electric sewerage 
system that insures sanitary conditions. 

TIME throuchout the ship is told by elec- 
tricity, food is cooked, cabins heated and 
cooled, perishables refrigerated, clothing and 
linens laundered. Electric cranes, capstans, 
and winches haul lines and anchors and lift 
luggage. Lifeboats are raised on electrically- 
operated davits. An automatic fire alarm 
system flashes instant warning of excess heat 
in any part of the ship, and electric fire- 
fighting equipment is immediately available 
to quell a possible blaze. 

Besides the osual radio telegraph and tel- 
ephone apparatus and radio compass, the 
electrical equipment of this new ship is 
finally completed with a gyroscopic compass, 
electric bridge telegraph, electric fathometer, 



('Cri:!iaU:-(! frum p,r<e 17) 

electric log, and the very latest electric eye of 
Macneil which is capable of detecting objects 
through miles of fog. 

Strangely enough, the electric ship, which 
is now being brought to such a high state of 
perfection by European shipbuilders, was 
pioneered by American engineers and first 
proved practical by the United States Navy 
and Coast Guard. Nikola Tesla, inventor of 
the motors which make electric drive possi- 
ble, was one of its first strong advocates. 
William LcRoy Emmet and Eskil Berg, en- 
gineers of the General Electric Company, 
went far to make the electric ship a reality. 

THE first argument of these men was 
speed reduction between turbine and pro- 
peller. For highest efficiency, turbines had to 
be designed for speeds ranging from about 
1,000 to 3,000 revolutions per minute. Pro- 
pellers, on the other hand, wasted power 
extravagantly when whirling at more than, 
say, 300 revolutions. By coupling the ship's 
turbines to electric generators, and then 
conducting this power through copper wires 
to motors connected to the propeller shafts, 
any speed ratio desired could be easily 
attained, and both propellers and turbines 
could be operated at maximum efficiency. 

But this was not the only talking point of 
the pioneers. Mechanical gearing had already 
been developed which could perform this 
service with less weight and at less initial 
cost. Electric drive, they insisted, possessed 
a number of other advantages which could 
not be matched by any other type of ship- 
propelling equipment in existence. One was 
rapid reversing of the propellers, at the mere 
throw of a switch. With ordinary turbine 

• • • 

First Telephone Used to 
Help Escaping Slaves 




America's oldest telephone, pic- 
tured here, was used before the 
Civil War by abolitionists who 
helped negroes escape. It consist- 
ed of a wire attached between 
drumlike boxes containing dia- 
phragms. A ringing bell announc- 
ed that a message was to be sent. 



drive, reversing was a complicated feat requir- 
ing a transfer of steam from the ahead tur- 
bines to special astern turbines. 

Another advantage was the possibility of 
cruising at slow speeds, when desirable, with 
merely a half or a quarter of the turbo-gen- 
crating plant in operation, reserving the 
entire plant for extreme bursts of speed. 
A factor of economy in ordinary runs, this 
advantage might prove vital in case of a tur- 
bine breakdown at sea. Instead of dragging 
a dead propeller through the water, the dis- 
abled turbine could be completely shut down 
and all the propeller motors operated from 
the remaining turbines. 

Despite the theoretical advantages, this 
type of propulsion was persistently turned 
down by both merchant and naval ship- 
builders until 1013, in which year the U. S. 
naval collier Jupiter was equipped with a 
6,600-horsepower plant as an experiment. 
The Jupiter proved so economical and trou- 
ble-free in her trials that five years later 
electric drive was chosen for the great 
dreadnaught New Mexico, and subsequently 
for every first line battleship of the United 
States that has been constructed since. 

BY 1927, with the commissioning of the 
giant aircraft carriers Saratoga and Lex- 
ington, the United States Navy could boast 
electrically-driven ships faster and more pow- 
erful than any other large ships in the 
world. 

Adding to the remarkable experience of 
the Navy that electric ships were unusually 
rugged, easily handled, and could be built to 
stupendous powers, the Coast Guard intro- 
duced an innovation which was to revolu- 
tionize the whole trend in design. 

Although Captain Q. B. Newman, then 
chief of engineering, was certain that for 
the strenuous and hazardous duties of Coast 
Guard cutters, electric drive was superior to 
all others, he was confident that properly de- 
signed synchronous motors could spin the pro- 
pellers more efficiently than the induction 
motors used by the Navy. Synchronous mo- 
tors were lighter and cheaper for a given 
horsepower. His decision to have synchro- 
nous drive installed in the little cutters Tampa, 
Haida, Mojave, and Modoc, which were put 
into service in 1021, set an example which has 
been followed by the present fleet of electric 
merchant ships. 

The first important vessel of this fleet was 
the palatial, 20.000-ton California, of the 
Panama Pacific line, put into service in Jan- 
uary, 1028. By the beginning of the next 
year, two sister ships, the Virginia and the 
Pennsylvania, were operating on the same 
run and also electrically powered. 

Inspired by the success of these ships, 
Great Britain built the Viceroy of India, 
which introduced electric service to the long 
run between England, India, and Australia. 
In the succeeding five years came the Morro 
Castle and the Oriente, the President Cool- 
idge and President Hoover, the Strathnavar 
and Strathaird, and finally the new Monarch 
of Bermuda and Queen of Bermuda. At the 
present writing, the electric ship total has 
climbed to more than 1,200.000 horsepower. 

The electrification of the Normandie comes 
as a climax to a meteoric development. 
Electric drive was chosen for most of the 
present ships because of some peculiarity of 
their runs, such as the necessity for long 
periods of slow speed cruising, or tortuous 
channels through which extreme maneuver- 
ing qualities are essential. The fact that the 
largest ship in the world has chosen this 
means of propulsion merely for achieving 
greater speed, comfort, and reliability across 
the Atlantic may signify the beginning of a 
major revolution in shipbuilding. 
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AiiK-rit-nn mid Mexican sta- 




tion*, short and long wnvf. 




Get KYA. France. Nrvrr 




fcc<-Q anything to equal this 




nrw Midwent-10 fur tone 
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«w ■ ity.' — T. N. Strwurt, 


{■jj Vero beach, Florida. 
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Beyond Expectations 

"Vnu certainly know how to 
build All-Wave Itndio*. 1 1 
am i '.■ n bryond all my I 
expectation*: have Im^d lis- I 
■ . for two hours to < ISII I 
in :■■■.!, VJHi *. and 1'on- 
toise, France." — Dayton II. 
Lather, 207 Sylvan Ave. 
V tiif r bury. Couu. 



No Other Set Compares \ 

"The Midwest Ifi-Tube 1U 
J dio is all you said and mor< 
1 (a world- wido receiver). I I 
I don't believe* there is unot her I 

teton the market today with [ 
1 the tone and selectivity of ■ 

Midwest lu-Tube lUdio." 

— M r.CL. Gietl. 4 1 ft F.. S. I 

' : ■ I A V C. . I ... I 



Fine Results 

"I am writ pleased with t 
Midwcnt-16 and have h 
some lino result a with 
Sunday afternoon we were I 
!■'■:■-. to a Hughy game. [ 
between Ireland and Ens- 
land. - broadcast from I 
London." — B. J. Hart. 41 [ 
West St., Cromwell, Conn. I 
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WORLD-WIDE 
RECEPTION ! 



A ITDWEST startles radio world 

by offering this 16- tube Dc luxe 
ALL-WAVE radio. . . finest development of its 
14 years of experience as leading radio manuf aeturer 
...at sensationally low price of only $49.50. Buy this 
bigger, better, more powerful, clearer-toned radio. . .direct 
from Midwest Laboratories. . .at a positive saving of 80% to 50%. 
Brings in broadcasts from stations 10,000 miles and more away. Gives 
complete wave length coverage of 9 to 2,000 meter (33 megocycles to 150 KC 

Tin's powerful, super-selective, radio has FIVE distinct wave bands . . . 
ultra short, medium, broadcast and long . . . putting whole world of radio 
at your finger tips. Now listen in on all U. S. programs.. .Canadian, 
police, amateur, commercial, airplane and ship broadcasts. . .and world's 
finest stations as: DFA Nauen, Germany — REX, Moscow, Russia — EAQ, 
Madrid, Spain— 12RO, Rome, Italy -VK2ME, Sydney, Australia. Never 
before so much radio for so little money. Don't buy any radio until you 
learn about this greatest of radio values. Send today for money-saving facts ! 

40 NEW 1934 FEATURES 

Try this Midwest radio. . .in your own home. . .for thirty days 
before you decide. See for yourself the 40 new 1934 features 
that insure amazing performance. For example — Automatic 
SELECT-O-BAND exclusive with Midwest) , simplifies short wave 
tuning, instantly pointing out the wave length of the station. 

Other features include: Amplified Automatic VolumeControl, New Type Tubes, 
1(1 Tubes, Balanced I' nit Super heterodyne Circuit, Velvety Action Tuning, Super 
PowerClass "A" Amplifier, 29 Tuned Circuits, NewDuplcx-Diode-Iligh Mu Pen- 
tode Tubes, No-Imago Heterodynes, Full Rubber Floated Chassis, Variable 
Tone Blender, Centralized Tuning, 7 KC Selectivity , New Thermionic Rectifier, 
Totally scientifically shielded (coils ands witch cat acombed) .etc. These and many 
additional features are usually found only in Beta selling from $100 to $150. 




NEW STYLE CONSOLES 

The new. bit; Midwest cata- 
log shows a complete line of 
beautiful, artistic, do luxe 
consoles ... in the new mo- 
dernistic design?) . . . and 
priced to save you 30**:, to 
50%. Hand made by Mas- 
ter Craftsmen, they leuddls- 
tlnction and dignity to any 
borne. Mail coupon today. 



DEAL DIRECT WITH LABORATORIES 

sm 



Increasing coats are sure to result in higher radio 
prices soon. Buy before the big advance. . .NOW, 
while you can take advantage of Midwest's amaz- 
ingly low prices. No middlemen's profits to pay! 
You save from 30% to 50% when you buy direct 
""DA from Midwest Laboratories — you get 
**■ 30 days FREE trial— as little as $5.00 
down puts a Midwest radio in your 
home. Satisfaction guaranteed or your 
money back! FREE catalog shows sen* 
wi sooutrur sational radio values. Write TODAY! 
Sign and mall coupon. ..or, send name and address on postal card... NOW! 



with 
JVew 

Deluxe Auditorium Tupe 

SPEA KE R, 



We will send you copies of letters like those 
illustrated at top of pa^re. They'll convince you 
that Midwest radios are sensational values ! 
They prove you can order your Midwest radio 
by mail with as much satisfaction as if you 
were to select it in our tfreat radio laboratories. 



RUSH THIS COUPON FOR. 
AMAZING JO- DAY FREE TRIAL 
OFFER AND NEW 1934 CATALOG 
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MIDWEST RADIO CORP 



MIDWEST RADIO CORP., 
Dipt. 297 
Cincinnati, Ohio. 

Without obligation on tny part send 
me your new li»34 catalog, and com- 
plete details of ynitr liberal 30-duy 

free trial offer. Thtoti not an order 



Make Easy 

Extra Money 

Check Here I — i 
for Details ! 1 
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• PROWLING ACROSS THE OCEAN 
FLOOR ... beneath thousands of tons 
of water ... a deep-sea diver finds that 
healthy nerves are essential. His very 
life may depend upon his nerves. 

• LEFT— DIVING FOR FUN calls 
for healthy nerves, too! You can smoke 
all you want and never have jangled 
nerves, if you switch to Camels. 



• FRANK CR1LLEY, champion deep- 
sea diver, holder of the Congressional 
Medal of Honor and the Navy Cross, 
says: "Camels never upset my nerves." 



Steady Smokers turn to Camels 



IT IS MORE FUN TO KNOW 

Camels are made from 
finer, MORE EXPENSIVE 
tobaccos than any other 
popular brand. You will 
find Camels rich in flavor 
and delightfully mild! 
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Frank Crilley says, "Deep down 
under 300 feet of water, working fe- 
verishly under terrific pressure — no 
place for a nervous man ! That's why 
a diver's nerves must always be in 
perfect condition. And that's why I 
smoke Camels and have smoked them 
for years. They are a milder cigarette 
and they taste better. But more im- 
portant than that to me — they never 
upset my nervous system." 

» o # 

Camel's costlier tobaccos are milder, 
do taste better. They never get on the 
nerves. Men and women whose very 
lives depend on healthy nerves have 
discovered this. Your nerves will con- 
firm it. Start smoking Camels today ! 



Copyright. 1933. 
U. .1. Remolds Tobacco Company 




NEVER GET ON YOUR NERVES 
NEVER TIRE YOUR TASTE 



